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Why Did This Oil Company Insist 





Special Report 
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LIBRARY, 


nm Rockwell-Nordstrom Valves 


The production manifold you see in the picture 
above is a long way from a repair shop. That’s why 
this oil company insisted on Rockwell-Nordstrom 
valves to avoid costly shut-downs in two ways. 
First: The exclusive Sealdport* lubrication system 
forms a positive seal against leakage. Second: The 
plug glides on a film of lubricant for instant, quar- 
ter-turn operation——-even after the valve has been 
open or closed for months. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 


40th YEAR | 


Rockwell-Nordstrom valves are available in a 
complete line designed to resist corrosion, erosion, 
and the high pressures so often encountered in field 
service. They cost no more to buy, often less, than 
ordinary valves. For more details, see your nearest 
supplier or write Rockwell Manufacturing Com- 
pany, Pittsburgh 8, Pa. 

Canadian Valve Licensee: Peacock Brothers Limited. 


"Registered trade mark of Rockwell Manufacturing Company 
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P. O. Box 3091, 


YOU DON’T REMOVE PREVENTERS 
UNTIL CASING IS SET AND SEALED! 


Houston, Texas 








Combining field-proved advantages 


with new engineering advance- 

ments, the Oil Center Tool Company 

“C-20'' Casing Head provides oper- 

ators with the first quick-setting, positive-sealing wellhead for 
medium depths. This original O-C-T design means a saving of 
costly rig time with simplified installation and added safety in 
the completion operation before removing blowout preventers. 
The sealing element, slip bowl and slips are assembled as a 
single unit that may be wrapped quickly around the casing, 
latched and dropped into place — thus eliminating the possibility 
of individual parts being installed incorrectly. All work can be 
done on the derrick floor without entering the cellar to install 
slips and seal assembly. The resilient seal ring provides an effec- 
the well in any climate. Available 


tive seal for the life of 


through more than 700 supply store locations. 


THE O-C-T 
TYPE JCW 
PRODUCTION 
PACKER 


Isn‘t it time you found out 
about this O-C-T Packer? 
It runs, sets and pulls with- 
out any difficulty. It’s a 
competitively priced pre- 
mium packer. 
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BUSY OIL MEN: To help you put first things first, 
scan these time-saving digests on this and the 
following pages, checking [-] those you want 
to read first. 


SPECIAL REPORT ON FRACTURING 


Production is affected directly by the depth of 

a fracture into the formation. What the effect is 
and how great can it be are discussed in an article be- 
ginning on Page 159. Also discussed are: 

@ Established trends in fracturing 

® Cost-saving applications 

@ Future considerations 


What Size Fractures?........ 
C] The technique of formation fracturing has 
undoubtedly been one of the outstanding im- 
provements in the field of completion and remedial 
practices during the past decade. Seemingly, the tech- 
in any area. Granted, 
some field pays respond tenfold while reservoirs found 
in other country, or world, 
limited improvement. But the method can be classed 
successful. The San Juan Basin is one 
area where the technique has shown astounding re- 
sults. Turn to Page 164. What Hydraulic Fracturing 
Has Done for San Juan Basin.......... B. G. Taylor. 


bis oth Roscoe C, Clark 


nique finds no serious challenge 


sections of the indicate 


as universally 


One-hundred percent safety in formation frac- 
turing is the goal of producers and service com- 
panies alike. To help reach this goal, Humble Oil & 
Refining Company has compiled a list of suggestions 
on safe procedures for formation fracturing. You'll want 


to keep this list. 27 Rules for Safe Fracturing . Page 168 


A mechanical wire-line formation fracturing 
tool which fires a high-velocity missile has proved 


successful in the oil field. Firing a missile vertically to 


Turn the Page » 
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achieve speed and then turning it into the formation, 
the gun delivers a “Sunday punch” where it is needed. 
Turn to Page 170 for details. Perforating “Around the 


Comer” Raymond L. Doyle 


Good results in fracturing depend on study and 
planning. What must you know about your forma- 
tion? What types of materials are required? And in 
what amounts? What fracturing fluids have been suc- 
cessful in sand formations? What are some of the prob- 
lems which will be encountered and how can they be 
solved? For the answers to these and other questions, 
turn to Page 174. Planning a Fracturing Treatment in 
I MN inne pak sc eadedvanee Geen C. L. Gore 
a Elliptical fractures with major axes perpendicu- 
lar to flow usually will provide better sweep ef- 
ficiency than those parallel to flow. This is one of the 
conclusions reached by using an electrical analog model 
with input and/or output wells fractured in a line- 
drive pattern. For more information on the effect of 
elliptical fractures on water-flooding or gas cycling per- 
formance in these reservoirs, turn to Page 182. What to 
Expect from Elliptical Fractures... .Paul B. Crawford 
and Denton R. Wieland 


CT] Electrical analog model studies have indicated 
how circular horizontal fractures at the top, bot- 
tom and middle of the pay section affect the produc- 
tion capacity of a well. Pay thickness, radius of drain- 
age, and radius of fracture, as well as the symmetry of 
the fracture, are all shown to have a direct effect on 
results to be obtained from fracturing a formation. 
Experiments show that long single fractures are more 
effective than short multiple fractures. The effective- 
ness of an inclined fracture to increase production is 
shown to decrease as the vertical angle increases, In 
the second part of this article, the authors establish a 
graphical relationship between the effect of multiple 
horizontal fractures and producing capacity of a well. 
See Page 196. Do Horizontal Fractures Affect Produc- 
..Paul B. Crawford and 


Bobby L. Landrum 


tion Capacity?. .. 


CURRENT OUTLOOK 


Whether or not oil industry prices will be in- 

creased in the early future may be determined 
largely by the trend of prices of commodities in gen- 
eral. Prices of petroleum and products traditionally fol- 
low closely the trend of prices of all commodities in the 
aggregate. It is now indicated that new wage-price in- 
creases may become general around the middle of the 
year. Expected wage and price increases in the steel 
industry probably will be followed by similar increases 
in many other lines. If and when those increases occur, 
prices in the petroleum industry would be likely to 
increase, too. See Page 82. General Wage-Price Hikes 
May Push Oil Prices Up................ L, J. Logan 
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Which man are you? 


If you ever find yourself in the condition of 

the man on the left, you'll be interested in reading 
this article. Management experts have reported that 
nervous tension is making life miserable for thousands 
of working men and women not to mention what 
it is costing industry in lost production. Here are the 
details of how Ethyl Corporation is solving this serious 
problem. Nervous Tension Can Be Controlled. . Page 66 


Do you have any definite plans for retire- 
ment? How will you pay for it? Shell organiza- 
tions have started a thought-provoking Planning-for- 
Retirement program that already is showing some excel- 
lent results. Blueprint for Retirement......... Page 60 


Uranium may become a byproduct in oil field 

water-flooding operations. Two groups in 
Oklahoma are seeking to develop commercial recovery 
of uranium from injection waters in connection with 
secondary recovery of oil. A pilot plant has been built 
in the Nowata area and the operators have completed 
8 water-flood producing wells and 15 water injection 
wells. The Atomic Energy Commission is helping in the 
experimental project. See Page 62. Uranium from Oil 
Flood Waters? ............ . Anthony Gibbon 


Are you a watchdog? One 
successful supervisor says that 
the hardest thing for him to 
learn was not to be a ringmaster 
or watchdog over the people in 
his department. This is just one 
of the leadership “secrets” ex- 
pressed in a survey of 25 super- 
visors. Look these ideas over. 
You certainly will find some 
that will fit your operations . “These Get the Job 
I i 6 oi.0'd wanes bck A a Page 64 





a, 





WORLD OIL, published every month except semi-monthly in February and August. Entered as THE OIL WEEKLY as second class mail matter December 23, 
1916, at postoffice at Houston, Texas, under the act of March 3, 1879. 


4 


WORLD OIL « May, 1956 





(4444644 mmomws 


ng 
at 
ds 
jat 
he 


jus 





Looking Ahead ... 
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.. » The outlook for the oil industry continues to look 
good. Demand for petroleum products is running 
substantially above last year. Markets for crude 
oil and products are firm. The industry had a 
quite profitable year in 1955, and it has fared 
similarly well so far this year. 


. . » While these spring days are bright, there are some 
slightly disturbing clouds above the horizon, They 
include those hanging over farming and automo- 
bile production. Depressed farm prices and lag- 
ging automobile sales eventually could have an 
adverse effect on demand for petroleum products. 


. . » Cause for some anxiety is given also by the current 
and prospective upward spiraling of wages and 
prices. It is not known presently just how the 
petroleum industry will fare henceforth in this 
new round of inflation. Although oil industry 
costs have been steadily increasing, prices of oils 
have not been changed materially for three years. 
The oil industry raised wages of its employes last 
year and again this year. It began paying higher 
prices for steel and other materials last summer 
and fall. It is confronted with still higher prices 
this year for steel, aluminum, copper, and other 
materials, It is predicted that by midyear, steel 
wages will go up 15 to 20 cents an hour and that 
steel prices will rise about $10 a ton. 


... To compensate for higher costs, better prices for 
crude oil and petroleum products are hoped for. 
So far, the only compensation for higher operat- 
ine costs has been an increased volume of busi- 
ness. Sales of oils have increased. The current 
wave of inflation makes better crude and product 
prices increasingly essential to the health of the 


industry. 


. . . The industry is now in the season of lowest demand 
for all oils in the aggregate. May will bring the 
smallest daily average demand of the year if his- 
tory of the past several years is repeated. Use of 
distillate fuel oil and residual fuel oil will be down 
seasonally, and gasoline consumption will not be 
up to the levels to be expected later. Total pe- 
troleum use will increase somewhat after May, 
due to seasonally larger gasoline consumption. 
But the coming six months, May through Octo- 
ber, are traditionally the months of lowest total 
oil use. Heaviest consumption occurs in the six 
months from November through April, when 
colder weather requires large volumes of fuel oils. 
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. . - In line with seasonally lower demand for petroleum 


products, U. S. crude oil production is due to be 
held down to a comparatively low level in the 
immediate future. Allowable production in Texas 
in May was set at 3,289,240 barrels daily by the 
Texas Railroad Commission in its order of April 
19. This average will be achieved by retaining 16 
producing days as in April. Since May has 31 
days compared with 30 in April, the average al- 
lowable per calendar day figures out 79,331 bar- 
rels lower for May than April. Representatives 
of 11 oil companies recommended 16 or less pro- 
ducing days for May. Suggesting 16 days were 
Humble Oil & Refining Company, Sun Oil Com- 
pany, The Texas Company, and Continental Oil 
Company. Five companies said 15 producing days 
would provide them with enough crude. On that 
schedule, Texas output would have been curtailed 
about 220,000 barrels daily. Those five companies 
included Atlantic Refining Company, Gulf Oil 
Corporation, Magnolia Petroleum Company, Sin- 
clair Oil Corporation, and Tide Water Associated 
Oil Company. Phillips Petroleum Company and 
Stanolind Oil Purchasing Company recommended 
14 producing days for May. 


. . . Some grades of steel may be less scarce after the 


middle of the year if work stoppages in the steel 
mills do not occur, This prediction was made re- 
cently by a steel company executive. He explained 
that some steel consumers heretofore have been 
building up their inventories in anticipation of a 
possible steel strike and increases in prices of steel 
products. Items in tight supply in the petroleum 
industry include tubular goods especially. Helping 
to ease the pressure for steel in the third quarter 
will be some new plant capacity coming into pro- 
duction as well as the expected decrease in buying 
for inventory. 


. . - California and Gulf Coast operators angling for 


offshore fields must try to hook the really big ones 
and pass up the ordinary ones. On land they can 
hope ultimately to squeeze a profit out of mar- 
ginal fields. But offshore, everything costs dearly, 
Offshore fields offering slow pay-out are definitely 
non-commercial, Hope of profit is ruled out by 
heavy costs of drilling barges, platforms, auxiliary 
boats, service and docking facilities, and weather 
problems. 
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F.L.A. added to the fracturing medium in this treatment helps solve fluid loss problems. 


KEEPS FLUID LOSS UNDER CONTROL 


F.L.A.* (Fluid Loss Additive) is a 
petroleum derivative in the form of a 
free-flowing black powder which is 
designed to lower the fluid loss of 
fracturing fluids. 

When added to an oil well fracturing 
medium such as crude oil, gelled 
crude, refined oil, or an acid-oil or 
water-oil emulsion, F.L.A. substan- 
tially lowers the fluid loss character- 
istics of the medium. During a frac- 
turing treatment, I'.L.A. acts to lay 


down a film on the face of the for- 
mation and the natural fractures. 
This reduces fluid loss into the for- 
mation and makes possible longer 
fractures and deeper penetration of 
sand. I'.L.A. can be added to either 
the sand or the fluid. 


Clean-up is fast, too. ’.L.A. is com- 
pletely soluble in medium and low 
gravity crudes and only slightly less 
soluble in high gravity distillates and 
kerosene. 


Let Dowell engineers help you solve 
your fluid loss problems. The treat- 
ment they recommend will be tailored 
to meet the characteristics of your 
well. 

For more information, or service, 
call any of the 165 Dowell offices in 
the United States and Canada; in 
Venezuela, contact United Oilwell 
Service. Or write to Dowell Incor- 
porated, Tulsa 1, Okla., Dept. E-13. 


*Trademark of Dowell Incorporated. 


services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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The oyster is endowed with a ready-made house to live in. 
All he has to do is to open the doors of his house to take 
in his food and close them again to keep out his enemies. 
He has perfect social security. Yet he is the easiest fish in 
the world to catch, crush, and cook. He always ends up in 
the soup. So what does his vaunted security really amount 
to? 

The eagle, on the other hand, is peculiar among created 
things in another respect. When a severe storm strikes, all 
other birds either hide from the storm or try to fight it as 
long as their strength holds out. The eagle neither fights 
nor runs away. He simply sets his wings so the fury of the 
storm itself lifts him above the storm where the sun is 
shining, and there he remains, “free as a bird,” until the 
storm is over. And only a fool would pity the eagle because 
he isn’t an oyster. 

The road to freedom in America must begin with the 
decision as to what kind of freedom we want. Is it freedom 
from something, or freedom for something ? 


To our forefathers, freedom meant the right to risk 
capital in the hope of a return on their investments; the 
right of unlimited expansion of their businesses; the right 
to let the people, in true democratic fashion, cast their 
ballots in the cash registers of the nation for the businesses 
which served them best. Freedom to them was a positive 
thing, and they wisely chose the eagle as their national 
emblem. 


More recently we have been indoctrinated with the nega- 
tive idea that by “freedom” we mean freedom from taking 
risks and making our own choices and decisions. This 
negative attitude toward freedom exhibits itself in the very 
expressions we use. Instead of freedom for life, liberty, and 
the pursuit of happiness, we speak of freedom from want, 
worry, and war (and work too, if possible). And we have 
been so busy fleeing from these spectres that we have 
turned a corner and run right into their arms. 

We have sought freedom from fear so avidly that all it 
has gotten us is a fear of freedom. We are fast becoming a 
nation of oysters. Instead of following the time-honored 
custom of honest men and enjoying the freedom to work 
for, save for, and buy the things we want, we have thought 
that it would be easier to elect men to Congress who would 
give us what we want at the expense of others. 

And so our new immoral freedom to take by law that 
which belongs to another has destroyed the old freedom to 
enjoy unmolested the fruits of our ingenuity and toil. First, 
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Oysters or Eagles? 


By REV. KENNETH W. SOLLITT 
First Baptist Church, Midland, Mich. 
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we must decide which kind of freedom we want in the 
years ahead, the freedom of oysters or the freedom of 
eagles, the freedom of parasites or the freedom of noble 
men, the freedom of pirates or the freedom of honest 
persons. 

Second, if it is the freedom of honest persons that we 
hope to enjoy, we must resist all tendencies toward further 
socialization, for socialism is piracy. Socialism is robbing 
the man who earns for the benefit of the one who doesn’t. 
It is in every sense a system of “the survival of the sickest” 
because it robs the ambitious of their initiative and keeps 
the people who never had any initiative from developing 
any. 


Socialism has demonstrated four facts over and over again: 
® You can’t multiply wealth by dividing it. 


@ It does no good to get rid of a few little monopolies 
by creating a big one called “government.” 


@ The government can’t give what it does not first take 


away. 


@ It can never take away enough to supply the ever in- 
creasing demands of those who are led to believe they 
are getting something for nothing when they get it 
from Uncle Sam. 


If we want to be a free people, we must begin to do 
what we ought to do because we ought to do it and not 
just when we are forced to it. This demanding that we be 
forced to be good before being willing to behave, is the 
root of much of our trouble. Burton Parks in Better Homes 
and Gardens put it this way: “We’ll never reach maturity 
in America until we get over the idea that whatever is 
legal is also moral.” 

No people can long maintain their freedom unless they 
are morally worthy of it. The only alternative to the im- 
position of controls from without is the exercise of controls 
from within. The only alternative to being forced to do 
what we ought, which is a form of slavery, is to do what 
we ought because we want to—and this is the only basis 
on which freedom can be built. 

Let us here dedicate ourselves to showing that covetous- 
ness doesn’t pay, that liberty is never license to do as we 
please but only freedom to do as we ought, and that free- 
dom is only for those who will accept the responsibilities 
that go along with it. 
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Shell's planning-for-retirement program 
is starting employes to thinking about the future. 


A LARGE OIL company recently 
found that among 722 employes of re- 
tirement age: 

Fifty-three percent were anticipat- 
ing retirement, few of whom had 
plans for the future. 

Thirty-two percent were indiffer- 
ent—had made no plans. 

Fifteen percent actually resisted re- 
tirement. 

Another oil company reports that 
only one out of 25 of its employes has 
given serious thought to retirement. 
When the day comes for them to leave 
the company, the remaining 75 per- 
cent face the important—and some- 
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times tragic question: Retirement, 
then what? 

The oil industry is taking pioneer- 
ing steps to eliminate this question 
from the minds of its employes. 

An excellent example is that of 
three companies—Shell Oil, Shell 
Chemical and Shell Pipe Line. They 
established a “Planning for Retire- 
ment” program on a trial basis in 
1952. It matured in 1955 when pre- 
retirement discussions on a voluntary 
basis were made available to employes 
in nearly every Shell location. 

Before establishing the program, 
Shell officials determined that post- 
retirement difficulties vary with indi- 


viduals and different types of jobs. 
Readjustment may not. be as simple 
for refinery workers as for drilling, 
producing and pipe line people in the 
field. Chances are the latter will stay 
put in the small communities in which 
they have been working—where they 
have established strong social ties and 
perhaps have purchased a little land 
or become otherwise rooted. 

But the refinery worker, having 
spent his working years in the hustle 
and bustle that surrounds the larger 
plants, is more likely to long for the 
peaceful rural life. He is the man who 
will benefit most from a sound com- 
pany retirement program. 
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Shell found that the situation is not 
so acute with women employes. Most 
of them plan to return to housekeep- 
ing. 

Framework of the Program. 
Once the need for the retirement-aid 
service was determined, Shell selected 
employes experienced in_ personnel 
matters to handle the program. They 
were trained in all aspects of retire- 
ment and its problems. As more work- 
ers were trained for the job, they 
spread out to such widespread opera- 
tions as exploration and producing 
areas. Men conducting the program 
in these areas often travel great dis- 
tances to employes seeking the service. 

Herbert Leasure, of Shell’s head of- 
fice personnel department helped es- 
tablish the program. He now assists 
in coordination throughout the Shell 
organizations. 

“We offer information on a variety 
of subjects,” says Leasure, “but a lot 
of times we just serve as good listeners, 
because many people need nothing 
more than an opportunity to talk out 
their own accumulation of thoughts 
about retirement.” ; 

Leasure points out that given an op- 
portunity to talk, an employe’s ideas 
often fall into place in an orderly pat- 
tern for future action. 

The first goal of the men handling 
the retirement interviews is to get an 
employe started thinking about retire- 
ment and what it involves. If an in- 
dividual has any ideas or opinions 
about what he should do after retire- 
ment, it is up to the retirement con- 
sultant to help explore them and de- 
termine if they are practicable. 

Company officials are quick to point 
out that they do not tell anyone how 
to spend his time or money. Stimulat- 
ing thought is the big aim. Once in- 
terest is generated, the employe will 
develop his own plans. 

How the Program Works. Em- 
ploye participation is strictly volun- 
tary. At each location, the manager 
sends a personal letter to the employe 
approaching retirement age. This let- 
ter merely reminds the employe that 
the service is available. Those who 
indicate a desire to participate are 
then invited to sit down in private and 
confidential discussions with the per- 
son handling the program. 

Four 
about 


discussions, usually spread 


two months apart, take up 


specific retirement problems. The em- 


Ploye’s views or plans concerning 
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these problems are dwelt upon. The 
employe is under no obligation to at- 
tend the discussions. 

The first talk covers the general 
purpose of the “Planning for Retire- 
ment” program. The desirability of 
planning and what to plan for are ex- 
plained. 

The second discussion deals with 
finances, company benefits, social se- 
curity, etc. It has been found that 


an outline of the service, a series of 
articles dealing with retirement and a 
bibliography of books and magazines 
devoted to the many different aspects 
of retirement. 


Benefits of the Program. Shell’s 
retirement-aid program is still in the 
embryonic stage. Counselors are work- 
ing with veteran employes who are 
within a year or so of retirement. The 


Seven Steps to Happy Retirement. .. 


1. Plan your investments with an eye toward retirement— 
save part of what you earn. 


2. Decide what you will do with your time after retirement 
—start preparing for it before you retire. 


3. Develop the right mental attitude. 


4. Have a home paid for by the time you retire. 


5. Protect your health. 
6. Make lasting friendships. 


7. Take active interest in church work, civic affairs, politics 


or similar activities. 


many employes have little knowledge 
of their company retirement plans. A 
check list is also provided to help the 
employe determine the nature of the 
important papers and records he has, 
where they are kept and where to go 
for advice concerning such matters as 
insurance policies, stocks, bonds and 
real estate. 

The third session usually deals with 
health and physical condition. A physi- 
cal examination is provided at com- 
pany expense. The employe may use 
either a company doctor or a doctor 
of his own choice. This phase of the 
program is mainly to encourage peri- 
odic physical examinations. The com- 
pany keeps no record of the examina- 
tion. However, it does give the person 
facing retirement some idea of his 
physical limitations, if any, which 
should be considered in planning ac- 
tivity after he leaves the company. 

The fourth discussion concerns 
problems which the employe may have 
discovered during the three previous 
meetings. This session also covers 
where to live and what to do during 
retirement. 

In addition to the interviews, each 
participant in the program is given 





eventual plan is to contact every em- 
ploye five years before he reaches re- 
tirement age. However, tangible re- 
sults already are beginning to show: 

© The discussions gave a shift fore- 
man the idea that he could get closer 
to his favorite hobby by purchasing a 
fishing lodge. He is now happily en- 
gaged in his own business. 

@A retired pumper, who had 
hunted quail all his life, is now raising 
quail for commercial purposes. 

e A stenographer purchased a large 
house and made a duplex out of it. 
She recently added a garage apart- 
ment. Her business venture—resulting 
from the discussions—has proved both 
profitable and interesting. 

Retirement Counselor J. E. James 
of Shell’s Houston office describes the 
program in the following manner: 

“Tt is not a counseling service in the 
truest sense of the word, outside of the 
financial aspects. I see it as an oppor- 
tunity to ask our people four times a 
year... 

“.. . Do you have a ‘blueprint’ for 
retirement?” 

Facing this one fact can mean the 
difference between a happy and an 
unhappy retirement. —The End 


Current Outlook Section * 61 














By 1962, oil operators may be competitively selling .. . 


By ANTHONY GIBBON 
Wor.tp Om Staff 


A project which some day may 
make uranium a valuable by-product 
in water-flood operations, is under 
way in the Nowata area of north- 
eastern Oklahoma. 

Working “under wraps,” two oil 
groups are spending some $500,000 
in an effort to develop a commercial 
method to extract the valuable min- 
eral from injection waters used in 
secondary oil recovery operations. 

The pioneers in the unique project 
include Samuel L. Shepherd and the 
B. P. Smith Land and Cattle Com- 
pany of Dallas holding 23,000 acres 
under lease, and J. Tom Grimmett of 
Pauls Valley, Okla., who organized 


URANIUM FROM 


the American States Oil Company to 
further the project. American States 
has 2600 acres under lease. 

The Shepherd group reportedly 
has spent nearly $250,000 in research, 
while American States, which has in- 
stalled a pilot plant southeast of the 
town of Nowata, is said to have in- 
vested at least $140,000 to date. 

Technical research, much of it 
“classified,” is being done by out- 
standing research organizations, and 
is being supported by the Atomic 
Energy Commission. 

Dorr-Oliver, Inc., of 
Conn., is doing the research for the 


Stamford, 


Shepherd group, while American 


States is working with Vitro Cor- 
poration of America, formerly Kellex 
Corporation. Both have “access per- 
mits” from AEC which gives them 
the right to use certain classified in- 
formation in connection with atomic 
related research. Dr. J. R. Dunning, 
Columbia University atomic _physi- 
cist, who has made valuable contribu- 
tions in A-bomb development, is also 
a consultant for American States. 
The pilot plant erected by Ameri- 
can States is on a 1407-acre lease 
adjoining water-flood properties ac- 
quired several months ago by Climax 
Molybdenum Corporation, one of the 
country’s biggest mining interests. 


Water cycling through oil-bearing sands in this shallow well .. . 
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EXPERIMENT TO EXTRACT URANIUM from oil field flood waters, Water injected into this shallow oil well in old Nowata field in Northeast 
Oklahoma is being processed by American States Oil Company. 
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OIL FLOOD WATERS 


.. - because Oklahomans are spending half a million in an experiment 


Water used in water flooding oper- 
ations is tested for uranium content 
before it is injected into the forma- 
tion and again on the re-cycle. Tests 
show that one part of uranium per 
million parts of water is recovered 
from the re-cycled water. It takes at 
least two parts per million to be com- 
mercial. 

American States submitted samples 
from Nowata flood waters to Univer- 
sity Laboratories, New York City, 
which in turn submitted them to 
AEC at Grand Junction, Colo., and 
other leading 
They confirmed reports that ura- 


research laboratories. 


nium, thorium and other radioactive 
minerals were present. 


On the basis of reports, all findings 
were submitted to Vitro Corp. of 
America, which analyzed 385 samples 
and completed 854 determinations of 
uranium content. 

Core samples were also submitted 
to Vitro Corp., and analysis indicated 
an average uranium concentration of 
nine parts per million over a total 
depth of 378 feet, and 20 parts per 
million through a _ 24-foot 
The formations cored were not di- 


section. 


vulged. 

In its report Vitro said through 
a series of classified methods of ex- 
traction in the laboratory, “it re- 
moved essentially 100 percent of the 
uranium.” It is now working on the 


. » « passes through the filter at right 


development of a technique to ex- 
tract uranium from the repressuring 
waters and filtration sands. 

American States, besides erecting 
its pilot plant, has completed eight 
water-flood producing wells and 15 
water injection wells on its Nowata 
properties. 

Although optimistic of the ultimate 
outcome, operators concede it will 
take time and money to work out 
a commercial process. One operator 
said that “by 1962” the technique 
for extracting uranium from oil flood 
waters will be worked out to the 
point where he will be able to sell 
uranium ore to industry on a com- 


petitive basis. —The End 








WATER CYCLED THROUGH OIL-BEARING SANDS in the well goes to the pilot plant located southeast of Nowata. Here, the water passes 
through the filters shown at right. The building houses other equipment used for the experiment. 
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25 supervisors say... 


‘These Get the Job Done for Me’ 


Did you ever wonder how other supervisors get top results from their em- 


ployes? Here are 25 leadership secrets . . . direct from those who know. 


THE BIGGEST JOB of every supervisor or foreman is to 
obtain the continued and whole-hearted cooperation of 
the men and women under his direction. Not so many 
years ago the supervisor with the best record was the one 
most accomplished at being an iron taskmaster. That day 
has disappeared. 

In our times it takes many skills, ideas and plans for 
the modern supervisor to fill the role successfully. He must 
constantly search for methods of procedure which will 
assure maximum return from payroll dollars spent by 
the company in his department. 

Getting the job done becomes more complicated, re- 
quires added strategy and the use of every possible method 
developed in business today. Recently 25 successful super- 
visors were asked about their pet methods of getting 
maximum results from the men and women under them. 
Here, in brief form, are their answers. 


1. Don’t be a watchdog 
My job is to get things done through 
people and I never let myself forget 
it; every step I take is planned toward 
that goal. The hardest thing I had to 
learn was that I was not a ringmaster 
or watchdog over the people in my 
7 department. When this clear under- 
standing of my real role as a super- 
visor came to me results were better 
and my work was made a lot easier. 


2. Give full credit 

The most important one thing that has enabled 
me to get more done in my particular department is, 
I am sure, a rule of my own which calls for me 
always making sure that every man gets full credit 
for any job well done. I’ve found that the surest way 
to discourage initiative and extra effort on the part 
of the people under you is to overlook such things. 
Even where we have a bonus for such work I’ve 
found the men are just as eager for the recognition 
of what they have attained as they are for that bonus. 


3. Lead, don’t force 

I try to lead rather than force my people to do 
the job. Whenever a difficult task comes up I’ve 
found it cleared away much faster when I stepped 
in and took the lead rather than pointed it out and 
told the men to get the job done themselves, It 
always results in any given job being performed in 
far less time than under the old method. 
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4. Never hurt a man’s pride 
The biggest thing I’ve learned in being a super- 
visor is that you have to be constantly on guard to 
make sure you never hurt any employe’s pride. 
Sure, you can hire the kind of people who have 
little pride and are never affected by anything you 
may do BUT they’re not the kind of employes who 
make any supervisor’s job easier for him. Pride is a 
mighty important ingredient in any worthwhile 
worker—guard it with care and caution. 
5. Treat each person as an individual 
The one thing I use to keep my department oper- 
ating smoothly that I think is of most importance 
is that I keep studying each man and woman to 
make sure what particular incentives affect that 
individual the most. I doubt there are any two 
alike. When I’ve found the one which gets top 
results from any individual then I know how to 
handle that employe. It sometimes takes several 
weeks to discover what it is but after that there’s a 
lot of smooth sailing. 
6. Explain everything 
One thing I’ve found mighty important is to ex- 
plain everything. Just telling a man to do something 
or taking it for granted that he understands all 
about the problem causes a lot of extra make-up 
work afterwards and sometimes costly slow downs. 


7. Set the example 


I set the example I want them to 
ee follow. No department in any com- 
set by the supervisor. If he takes a 
~~ % : 


/ pany is any better than the example 
a sloppy attitude toward the job his 


\ men can’t help but follow suit. If he 
~ sets an example of initiative, love of 


his work, interest in every job, etc.— 
his men will always follow suit. 
8. Weigh what you say 
I’ve found the most important single thing in 
getting the job done is to be extra careful of what 
you say and how you say it. When you do that your 
words will mean something to the people toward 
whom they are directed. By doing this you also cut 
down possibilities for misunderstandings and mis- 
takes. 
9. Promote friendly competition 
My chief policy is to promote a competitive spirit 
among the men in my department. Competition 
always makes for better results even if for nothing 
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more than to see who can keep his work the clean- 
est, turn out the least number of errors, or some 
other element strictly between the men themselves. 
One word of caution—make sure that’s not bellig- 
erent competition, 
Be a good listener 

To me it’s most important that a 
supervisor learn to be a good listener 
rather than completely dominate 
every conversation he has on the job 
with the men under him. When you 
are a good listener you draw your 


- men out—get them to thinking more 


f about the work, developing their own 


ideas and taking a greater personal 
interest in the job. 


Don’t play favorites 

To me the big thing in getting the job done is in 
keeping a smooth running operation. I’ve found one 
sure way to assure that, is to bend over backwards 
to avoid playing favorites. Then everyone on the 
staff works better with the other fellow on the job. 


Stop trouble before it starts 

I try to locate troubles before they break out. 
Just about 25 percent of my time is spent doing 
this. Experience has taught me it’s a lot easier to 
patch up something before it comes to the surface 
than to clean up after it has boiled over. 


Don’t gripe 

I always keep a favorable attitude toward the 
company. What gripes I have against the front office 
I keep to myself. I’ve noticed that where supervisors 
air their dislikes in front of their men the efficiency 
drops right there and soon the whole group is doing 
the same thing. 


Learn patience 

Patience is the greatest asset any supervisor can 
have in handling any man or any problem. Until 
he learns patience he can’t call himself a good fore- 
man. With it you never make snap judgments. 


Be fair 


The toughest job any supervisor 
ever faces is in disciplining one of the 
employes under him. It’s a point at 
which he can start a chain reaction 
which will lead to an explosion of 
future trouble for him. I make sure I 
have all of the facts before I ever dis- 
cipline any employe. That’s kept me 
from making mistakes which could 
have disrupted my whole department 
later on, 


Praise good work 

My pet method of getting the job done is to find 
every opportunity I can to praise individual em- 
ployes for their work. It accomplishes wonders. But 
it can be dangerous if overdone; you have to learn 
the proper balance and adhere to it. 


17. Avoid prejudice 
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I’m careful to avoid prejudice against any indi- 
vidual employe. If he has feelings, traits or actions 
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24. 


25. 


I dislike I ignore them completely as long as that 
individual does a good job. I’ve seen too many 
cases where supervisors let prejudices against cer- 
tain employes ruin all of the other good things they 
have done and completely mess up their depart- 
ments. 


Build the man’s job 

To me one of the most important things you can 
do is to never overlook an opportunity to build up 
a man’s job in his own estimation. The man who 
is proud of his job always does more for you with 
less trouble, 


Accentuate the future 

I keep building on each employe’s future with 
the company. I’ve found the men under me have 
to have goals toward which to work hard; without 
them they never have the incentive to do anything 
extra. I never overlook an opportunity to do this. 


Avoid destructive criticism 

A supervisor has to dish out criticism; that’s one 
of the reasons he’s in his job. But I’ve found there 
are two ways to do it, i.e., constructively or destruc- 
tively. The former gets the best results. Whenever 
I criticise my employes it’s done constructively . . . 
and I’ve always had good results with this approach. 


Show appreciation 


Show an interest in and apprecia- x \ 
tion of his work; that makes him a en" 
better man and easier to handle, Con- > 


\ 


fine your efforts to keeping him work- 
ing and he'll use every dodge he can 
think of to keep from doing anything 
extra. 


/ 
- 


Sy 


Discuss job problems 

My pet rule is to always discuss every job prob- 
lem with the men involved. Following it has done 
more for me in my department than anything else 
I’ve ever tried to do. You get more willingness to do 
something extra from your men when they have a 
chance to help you work things out. 


Stress individual initiative 

One of my pet methods of getting the job done 
in my department is to give my men things to work 
up on their own. That keeps them from being mere 
machines. It keeps them alert. It enables them to 
have that something extra when they have to think 
out a problem all by themselves during an emer- 
gency. 
Don’t make false promises 

I carefully avoid making promises that I may not 
be able to fulfill. I’ve found that’s a bigger source 
of resentment by employes against their supervisors 
than anything else. When it involves the company 
I make sure first it will be delivered before I promise 
my men anything. 


Be consistent 

I try to be consistent in my approach to all of the 
problems concerned with my department. I’ve found 
the men are then never afraid of my moods or un- 
certain about what I will do. It also helps them 
work out a lot of problems on their own.—The End 


Current Outlook Section * 65 




















Which man are you? 





He CANNOT produce effectively. 








He CAN produce effectively. 


Nervous Tension 
Can Be Controlled 


The ability to recognize and control excessive 


tension in personnel is the key to increased productivity, 


health and happiness. 


EXCESSIVE NERVOUS tension is a 
growing problem in modern industry. 
If allowed to go unchecked the follow- 
ing physical reactions appear among 
all levels of personnel: 

@ Irritability. 

® Reduced efficiency. 

® Chronic fatigue. 

® Varied physical disorders—im- 
agined and otherwise. 
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On the other hand, the ability to 
recognize and control excessive ten- 
sion can contribute to the productiv- 
ity, health and happiness of personnel 
in any industrial operation. 

Industry is fast becoming aware of 
the importance and potential of suc- 
cessful tension control for its em- 
ployes. As time goes on and scientific 
methods are applied by still more 





companies, it may well develop that 
they will have far-reaching effects in 
improving the business and personal 
life of large segments of the working 
population. 

What is excessive tension—and how 
can it be curbed? 

All during the day, everyone en- 
gages in a series of activities that in- 
volve the contraction of muscles 
throughout his body. If these muscles 
are maintained in a state of abnormal 
tone—tension—for any reason, the 
output of effort in the conduct of the 
day’s work is correspondingly in- 
creased and may be excessive. 

The fatigue that results from over- 
stimulation sometimes is not apparent 
until many people find themselves in 
a state of general fatigue. Tensions 
built up during the day continue, and 
often the cares of business go home 
with them. 

Recognizing the importance of ten- 
sion control to its employes in both 
their work and home life, Ethyl Cor- 
poration two years ago began to in- 
vestigate the possibilities of doing 
something about it under its indus- 
trial relations program. Since that 
time, Ethyl, with gratifying results, 
has provided instruction in tension 
control for some of its executives and 
supervisory employes. 

The method employed has _ been 
widely used for more than 35 years. 
It was developed by Dr. Edmund 
Jacobson, of Chicago. Since it was 
first introduced, the method has 
taught thousands of people how to 
operate their bodies so that they can 
enjoy calmer, happier, healthier and 
more profitable lives, 

Other doctors and laymen have 
been trained in the successful use of 
Dr. Jacobson’s methods, and he and 
these men have taught it to many 
men and women of various ages and 
occupations, In addition, U. S. Navy 
air schools have used the methods 
with good results in training more 
than 15,000 cadets. 

People who have been helped by 
the methods endorse their use enthu- 
siastically. The president of a na- 
tionally-known business concern says 
that after he undertook the training 
he achieved a degree of tension con- 
trol he had never thought possible. 

A high-ranking officer in the Navy 
tells of his experience: “Before World 
War II, I suffered a complete break- 
down. My doctors told me I would 
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have to retire and work at one-third 
speed for the rest of my life. But I 
learned of this method of easing ten- 
sion and worked at it seriously, Dur- 
ing the war, I was able to work 12 
or 14 hours a day in Washington, 
board a plane for a long trip, turn 
myself out like a light, and get off at 
my destination refreshed and ready 
for another long day. The ability to 
achieve tension control not only 
changed my life, I feel it saved it.” 

Navy air cadets who took the 
course reported help in the ability to 
sleep longer and more soundly; to do 
better in academic and physical train- 
ing; to be more relaxed before and 
during competitions; and to do a 
better job of flying. At the same time, 
the total number of days lost from 
injuries among cadets receiving the 
tension control training was reduced 
38 percent. 

The scientific 
control requires full participation in 
developing new habits, but if it is 
followed faithfully the step-by-step 
procedure can bring impressive re- 
sults. The more exactly it is followed 


system of tension 


and the longer it is pursued, the more 
benefits it provides. 

In approaching the subject, it is 
important to understand that tension 
control is achieved by gaining muscu- 
lar control. When a_ businessman 
learns to relax all his muscles except 
those needed to perform the task at 
hand, he is able to accomplish more 
work and be less fatigued at the end 
of the day. He will be happier in his 
job and in his home life. He will 
sleep better and his entire life will 
be better. 

Many businessmen, of course, are 
tense without realizing it. When their 
legs are crossed, their forehead 
wrinkled, sitting or standing stiffly, 
or when the muscles in their neck and 
shoulders are contracted, they are not 
completely relaxed, Similar small ten- 
sions, of which many men are totally 
unaware, constantly tighten the mus- 
cles all day long, building up pres- 
sures that lead to mistakes and other 
difficulties and increasing fatigue. 

A review of a few physiological 
principles help explain why this is so. 
If a muscle is tense, it is contracted, 
and therefore it is in use. Even the 
slightest mental or bodily activity in- 
cludes the contracting of some mus- 
cles. But muscle contraction also in- 
cludes nerves. About half of the 
nerves in the body are used to alert 
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the muscles or carry messages from 
the muscles to the brain. The activity 
of the nerves, electrical in nature, 
moves along the muscle like a wave, 
with a rapid discharge rate. When 
this discharge rate is greatly increased, 
there is high nerve tension and the 
muscle becomes rigid. 


Since the nerves are in action when- 
ever a muscle is tense, it follows that 
the relaxing of the muscle includes 
the easing of nerves. The relaxing of 
any set of muscles will begin to stop 
the spread of nervousness to the other 
areas of the body and thus restore 
calmness. 


Practice is an essential part of the 
tension control methods. Those fol- 
lowing them are urged to fix a par- 
ticular time of day for practice, At 
least a half-hour is recommended and 
an hour is much better. 


The practice consists of tensing and 
relaxing various muscles of the body. 
These manipulations teach you to be- 


Accordingly, Ethyl’s manager of 
training was trained as a qualified in- 
structor. Since then, he has conducted 
three ten-session courses in tension 
control for selected supervisory em- 
ployes in Ethyl’s New York offices. 

The interest in these courses is evi- 
denced by the answers to question- 
naires sent to participants at the 
conclusion of each. Almost without 
exception, they reported beneficial 
results. The degree of skill in relaxa- 
tion which they acquired varied con- 
siderably, depending upon natural 
ability to relax, which varies with 
individuals, and the amount of prac- 
tice which each individual devoted to 
learning the subject. 

Some reported that the mere ability 
to recognize tensions, which they had 
not realized existed before, was bene- 
ficial to them, Others reported ability 
to sleep more soundly, greater effi- 
ciency in their work, and some re- 
ported less friction and better rela- 





Many people exert more muscular effort than they need 
... they “try too hard.’’ When they learn to ease up, they 


produce more effectively ... and are less tired at the end 


of the day. 





come aware of tension, to recognize it 
whenever and wherever it occurs in 
your body, and to control it effec- 
tively. A large part of each practice 
session is also spent in complete relax- 
ation. 

Skill at tension control is put to a 
practical test, of course, in everyday 
activities. Differentiating between the 
muscles that must be tense to carry 
out necessary activities and _ those 
which are not needed and conse- 
quently should be relaxed, and relax- 
ing them, is the goal. 

In its awareness of the importance 
of tension control to individual em- 
ployes, Ethyl Corporation in 1953 
examined Dr. Jacobson’s methods. As 
a part of this investigation, which was 
headed by C. R. Holton, Ethyl’s in- 
dustrial relations director, ten of the 
company’s top executives took Dr. 
Jacobson’s course in tension control. 
The results were favorable and it was 
decided to make the program avail- 
able to more Ethyl] personnel, 


tionships with others, both in their 
business activities and family life. 
Although this was an abridged 
training program especially devised 
for Ethyl Corporation, its simplicity 
and ease are such that it can readily 
be extended. Just how far the pro- 
gram will be expanded in Ethyl Cor- 
poration is now under study. 
Meanwhile, Ethyl’s experimental 
program has created an interest in the 
subject of tension control among 
other companies. A nationally-known 
merchandising organization has en- 
gaged Dr. Jacobson to train one of its 
men as an instructor and has insti- 
tuted its own program. A commercial 
airline is studying the possibility of 
giving tension control training to its 
pilots. Two leading oil companies 
have asked for fuller information on 
the subject with the thought of mak- 
ing it available to some of their em- 
ployes. Inquiries have also been re- 
ceived from a number of other 
business and industrial firms. 


—The End 
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Don't Overlook Possible Tax Savings 





Can 

you 
answer 
these 
questions? 











By JOHN F. Y. STAMBAUGH, 
Frazer and Torbet, 
Tulsa 


THE OIL MAN of 
fronted constantly with the tax as- 
pects. In order to be on the safe side, 
until 


today is con- 


decisions should not be made 
the tax practitioner has been con- 
sulted to determine the best method of 
approaching the matter in order to 
bring about the greatest tax savings 
to all parties involved. It would not 
be feasible to attempt to discuss all 
topics of any one phase of oil and 
gas taxation in this article. It is felt 
that most oil men are acquainted with 
the tax aspects connected with per- 
centage depletion, the right to ex- 
pense intangible drilling and develop- 
ment expenses, and the necessity of 
capitalizing lease and well equipment. 
In this article the writer will attempt 
to explain a few of the more compli- 
cated aspects of oil and gas taxation 
in order that the oil man may gain a 
better understanding of these transac- 
tions. 


Property Definition. Frequently a 
taxpayer may wish to sell a particular 
sand or horizon in a property but 
wishes to retain the mineral interest 
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® Is it permissible to show a capital gain in 
selling one oil pay zone while retaining all other horizons? 


* Can a capital gain treatment be applied to 
selling gas rights while keeping oil rights? 


® How can tax savings be made when a person 
agrees to drill and equip a well in exchange for an interest 


in the lease? 


® When can an “ 


in-oil payment” be accorded 


capital gain treatment instead of being considered ordinary 


income ? 


in the remainder of the property. 
Under the 1954 Code a 
property is defined as “each separate 
interest owned by the taxpayer in each 
mineral deposit in each separate tract 
or parcel of land.” This definition 
follows the terms used in GCM 
22106 (1941-1 CB 245) which dis- 
closed the commissioner’s viewpoint 
as to the meaning of property. 

Thus stated, a person may sell a 
particular horizon on a given lease re- 
taining all other levels, and be ac- 
corded capital gain treatment for the 
proceeds derived from the sale of the 
one particular horizon. In Edward J. 
Hudson et al v. Commissioner (11 
TC 1043), the Tax Court stated and 
was upheld by the Fifth Circuit, that 
“there are separate depletable in- 
terests in various hydrocarbons con- 
tained in gas in place, provided they 
would be extracted without resort to 
a manufacturing process.” 

Following this line of reasoning one 
might sell the gas rights in a given 
sand while retaining the oil rights 
thereto with capital gain treatment 
accorded to the transaction. However, 


Revenue 


the Revenue Service did not ac- 
quiesce to the Hudson case saying, 
“that an economic interest in oil and 
gas in place is not capable of division 
by contracts so as to give one part all, 
or part of, the liquids exclusive of 
gas. 

Thus any person seeking to sell gas 
rights while retaining oil rights in a 
particular horizon should not do so 
with the idea that the transaction will 
result in a capital gain consequence 
without being contested by the Reve- 
nue Service. 


Capital Gain vs. Ordinary In- 
come on Sale of Lease. Oil men 
are frequently confronted with the 
problem of whether leases were held 
primarily for sale to customers or for 
use in a trade or business. The im- 
portance of this distinction is due to 
the capital gains treatment available 
to the taxpayer for sales of property 
held for use in a trade or business. 
In the event the taxpayer is an in- 
dividual, his tax on a gain may be 
divided by two before applying the 
individual’s tax rate, with a maxi- 
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“Many times the tax practitioner learns of his client’s contract 
on a specific transaction only after it has been completed 


mum tax of 25 percent of the gain 
reported. A corporation likewise pays 
a tax of only 25 percent of the gain 
on the transaction. 

However, if the taxpayer has a sale 
of “goods held primarily for sale to 
customers,” the gain is taxable as 
ordinary income. Several facts are 
involved in determining the classifica- 
tion of the property. ‘The recent case 
of George S. Engle V. Commissioner, 
Tax Court, 1954, (13 TCM 1954-61) 
stated the following factors in de- 
termining the tax treatment of the 
transaction: 

@Continuity and frequency of 
sales. 

@ Activity of the seller or those act- 
ing on his behalf. 

@ Purpose for which the property 
was acquired. 

@ The purpose for which it was 
held. 

The court further states that the 
factor given the most weight is the 
purpose for which the property was 
held during the period in question. 
The Court held that since Engle did 
not purchase any wildcat lease or pro- 
ducing lease for the purpose of resale, 
that after oil was found he always 
held the lease for income, that he was 
not a licensed broker and did not 
solicit purchasers, and that the num- 
ber, continuity and frequency of sales 
were not of such a character as to 
indicate that they were in the course 
of his trade or business; that the sales 
under question did not constitute 
sales of leases held for sale to custo- 
mers and should be accorded capital 
gains treatment under Section 117 
(j) of the 1939 Revenue Code (Sec. 
1231 of 1954 Code). 

Engle had sold six producing lease 
interests, two royalty interests, and 
several wildcat lease interests during 
the three year period under review. 
The oil operator should bear these 
factors in mind if he occasionally sells 
oil interests in order that he may ob- 
tain the advantage 
available to him. 


maximum tax 


Allocation of Costs Between 
Leasehold and Equipment. Many 
times the tax practitioner learns of 
his client’s contract on a_ specific 
transaction only after it has been 
completed and advice is valueless ex- 
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and advice is valueless” 





cept for future deals. Sometimes a 
small detail in a large contract may 
save the operator tax dollars if the 
advice is received prior to the com- 
pletion of the contract. Such a case 
results when a person agrees to drill 
and equip a well in exchange for an 
interest in the lease. In illustration let 
us take a hypothetical case where “A” 
has the working interest in a lease- 
hold. “B” agrees to pay “A” the cost 
of drilling and equipping a well on 
the lease in return for a three-fourths 
interest in the well. 

The tax treatment of “B’s” invest- 
ment is substantially different if “A” 
retains a one-fourth working interest 
in the lease instead of a one-fourth 
overriding royalty. Assume that the 
drilling and completion costs total 
$16,000, equipment costs are $10,000 
and that monthly operating costs are 
$200. If “A” retains a one-fourth 
royalty, “B” is entitled to deduct all 
the drilling and completion costs. He 
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may capitalize and depreciate the full 
value of the equipment, and will pay 
the full $200 monthly operating costs. 

However, if “A” retains a one- 
fourth working interest in the lease 
and thus pays $50 per month of the 
operating costs, “B” will be entitled 
to expense only $12,000 (34 of $16,- 
000) of the drilling costs and may 
capitalize only $7500 (34 of $10,000) 
of the equipment and recover his 
costs through depreciation. The re- 
mainder of the drilling costs, $4000, 
and equipment costs, $2500 must be 
capitalized and recovered through 
cost depletion. On the face this does 
not appear to be a disadvantage to 
“B” as he still gets to recover the ad- 
ditional $6,500 through depletion. 
However, when computing depletion, 
the person is allowed to deduct the 
greater of statutory depletion, 27 per- 
cent of gross income from the lease, 
or cost depletion of leasehold costs. 
Assuming the well is a profitable one, 
“B” will be able to claim statutory 
depletion each year. Leasehold costs 
will be lost for tax purposes. 

Thus “B” will not be allowed the 
immediate deduction of $4000 drill- 
ing costs and the prorated deduction 
of depreciation on the $2500 lease 
equipment, In return he will save the 
$50 per month operating costs, but 
the tax savings on the additional de- 
duction and depreciation which rep- 
resent money already spent will more 
than compensate for the added ex- 
pense in the subsequent years which 
will also be deductible for tax pur- 
poses. 

The above treatment of the costs, 
where the working interest is retained 
by “A”, is prescribed in GCM 22332 
(1941-1 CB - 228) which provides 
that there may be deducted only a 
proportion of the interests in the lease 
so acquired. Thus it pays to seek ad- 
vice prior to entering into the agree- 
ment rather than after the contract 
has been closed. 


Oil Payments. Much interest is al- 
ways centered around the possible 
treatment of oil payments sold as a 
capital sale transaction, thus allowing 
the seller to have the advantage of 
capital gain treatment when filing his 
income tax return. The Internal Reve- 
nue Service stated in GCM 24849 
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“A great deal of controversy exists between the courts and the 
commissioners’ viewpoints in regard to oil taxation 


payment. No clear cut rule has been adopted .. .’ 


4 





(1946-1 CB 66) that consideration 
received for the assignment of a short- 
lived “in-oil payment right” carved 
out of any type of depletable interest 
in oil and gas in place and not pledged 
for future development of the same 
lease is ordinary income subject to 
the depletion allowance in the as- 
signor’s hands. 

I.T. 4003 (1950-1 CB 10) 
clarifies the “short-lived” terminology 
mentioned above by providing that 
the assignment of any “‘in-oil payment 
right” (not pledged for development), 
which extends over a period less than 
the life of the depletable property 
is carved, is 


furthe 


interest from which it 
essentially the assignment of expected 
income from such property interest. 
Thus stated, an “in-oil payment” may 
be accorded capital gain treatment 
only when the right constitutes the 
entire depletable interest of the as- 
signor in the property or a fraction 
extending over the entire life of the 
property. Where the assignment of 
the “in-oil payment” is donative, the 
transaction is considered to be an 
assignment of future income which is 
taxable to the donor as depletable in- 
come at such time as the income from 
the assigned payment right arises. 
Three cases recently decided, have 
caused considerable comment due to 
the manner in which the court held. 
In Lester A. Nordan et ux v. Com- 
missioner, August 31, 1954, Tax Court 
22 TC , No. 137), the following 
facts were presented: Nordan executed 
a deed to the Central Christian 
Church of San Antonio, Texas, 
wherein he conveyed an undivided 
one-eighth interest in oil and gas in 
place until the donee received $115,- 
000; at such time as the amount was 
received by the donee, the interests 
would revert to the donor. The fair 
market value of the property at the 
time of the gift $111,925.95, 
which Nordan claimed as a charitable 
1949 income tax 


was 


deduction on_ his 
return. 

The church sold the property to a 
third party in January, 1950, for 
$109,825, the third party received the 
$115,000 representing the production 
in 1950. The Commissioner added 
$109,825 to Nordan’s income 
in 1950, allowed a charitable deduc- 


eTOss 
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tion of a like amount, and also de- 
ducted allowable depletion of $30,- 
201.87. The question raised in the 
tax court was “whether the Commis- 
sioner erroneously disallowed a con- 
tribution of $111,925.95, the fair 
market value at the time of the as- 
signment, as claimed by Nordan.” 
The tax court held that as the prop- 
erty had no accrued income as of 
the date of gift and the income re- 
sulted from production subsequent to 
Nordan’s conveyance, that the tax- 
payer was allowed to claim his con- 
tribution at the time the donation 
was given. Thus the court says that 
Nordan made a transfer of the prop- 
erty itself and not merely the right 
to future income, which makes the 
fair market value when the transfer 
is made the basis for the deduction. 
Another case in point as to the 
wide variance of opinion between the 
courts and the Commisioner in this 
matter is Hawn v. Commissioner, 
December 23, 1954 (Tax Court), (23 
TC —, No. 64). Hawn possessed an 
oil payment with a balance of $854,- 
93.25 with a zero tax basis. He 
transferred to C, a general contractor, 
a carved out oil payment in the 
amount of $120,000 in consideration 
for which C agreed to construct a 
house for H. At the time of the trans- 
action it was anticipated that the 
oil payment would be liquidated 
within two years; actually C received 
all compensation in approximately 
nineteen months. Since the oil pay- 
ment was a capital asset in H’s hand, 
he reported the sale as a capital gain 
on his 1949 income tax return. The 
Commisioner disallowed the capital 
gain treatment and adjusted H’s re- 
turn to include the $120,000 as ordi- 
nary income with $33,000 depletion 
deduction allowed. The commissioner 
contended that since the considera- 
tion received for the oil payment was 
not pledged for future development 
of the property, H received ordinary 
income subject to depletion. How- 
ever, the Tax Court held that H con- 
summated an assignment of “prop- 
erty” instead of an assignment of 
future income and allowed the capital 
gain treatment, thus over-ruling the 
commissioner and holding contra to 
GCM 24849 mentioned above. 


© 


Still another case recently decided 
which controverted the Commis- 
sioner’s position was Caldwell v. Ellis 
Campbell, Jr., Collector, January 12, 
1955 (5th Circuit) (55-1 U.S.T.C, 
Par 9148). In this instance Caldwell] 
owned certain royalty interests out 
of which he transferred to the D. K, 
Caldwell Foundation, created and 
controlled by Caldwell, oil payments 
in the amount of $1,445,100 in con. 
sideration of $3,400 cash and notes 
aggregating $1,005,000. The oil pay- 
ment had a fair market value of 
$489,433. Caldwell reported the gain 
from the sale as capital gain taxable 
upon the installment method of ac- 
counting as the notes came due. The 
commissioner contended that the 
transaction constituted assignments of 
anticipatory income and thus was 
taxable at ordinary rates after de- 
ducting the depletion allowance. 

Caldwell paid the deficiency as- 
sessed and filed claim for refund. In 
the District Court opinion, the Court 
held the transfer not to be a bona 
fide transaction and that the value of 
the notes as of the date of the trans- 
fer was taxable income. This opinion 
defeats itself since in the event the 
transfer was not bona fide, then no 
transaction occurred which could 
bring about taxable income of any 
nature, On appeal to the Fifth Circuit 
the case was reversed and sent back 
for new trial on the premise that the 
government’s position is no more than 
an attempt to distinguish the transfer 
from a property standpoint from the 
transfer from a tax standpoint as far 
as royalties and carved-out oil pay- 
ments are concerned. 

As can be seen by the decisions in 
the three cases mentioned above, a 
great deal of controversy exists be- 
tween the courts’ and the commis- 
sioner’s viewpoints in regard to oil 
payment taxation. No clear cut rule 
has been adopted which can be set 
out’ as a guidepost upon which a 
person may safely contract. It seems 
at this time that future legislation 
on this matter might possibly be 
needed before the situation can com- 
pletely be reconciled to the satisfac- 
tion of all parties concerned. 


—The End 
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How to Get Full Value 
From Internal Auditing 





proved management. 





® Carefully planned internal auditing programs 
can make dynamic contributions toward im- 


® Work should go beyond verifying figures and 
check up on fulfillment of policies and plans. 


® Critical analysis of procedures will eliminate 
wasted effort and produce efficient results. 








By E. E. FAUCHIER 


Manager, Administrative Department, Stanolind Oil and Gas Company, Tulsa 


THERE Is A significant and increas- 
ing interest throughout industry di- 
rected toward the improvement of 
industrial organizations and the han- 
dling of business transactions and 
management problems in a more ef- 
fective manner. This increased inter- 
est by management and the proper 
recognition of its responsibilities can 
only lead to constructive revisions in 
management thinking, planning, and 
practices. 

Regardless of the size or kind of an 
organization structure, there are al- 
ways three primary functions present: 


1. Planning involves deciding upon 
the primary objectives of the busi- 
ness and the development of an 
appropriate organization  struc- 
ture, sound and practical policies, 
delegations of authority, adequate 
methods and procedures, operat- 
ing programs, and the necessary 
controls to assure that approved 
plans are being properly carried 
out. 


2. Execution involves the decisions 
and actions required in accom- 
plishing the objectives of the busi- 
ness, including the carrying out of 
approved plans. 


3. Control involves all actions, re- 
ports, etc., as necessary to ascer- 
tain that approved plans have 
been, or are being, properly exe- 
cuted. 
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Of importance in the major tools 
of management is the internal audit- 
ing function. It is an important con- 
trol media for management to review 
the results of plans. However, trends 
in modern management philosophies 
demand more than ever a change in 
internal auditing scope and programs. 
This is a challenge requiring greater 
ingenuity and planning for internal 
auditing, which, if accepted, should 
result in versatile internal auditing 
programs that can make dynamic 
contributions toward improved man- 
agement controls. 

In the internal auditing function, 
just as in any area of organization, 
one must have a sound plan or pro- 
gram to operate with any degree of 
efficiency. 

Internal auditing should not be 
burdened with, or attached in any 
way to, the current routine function- 
ing of a department. 

An individual department of a 
company should not be singled out 
for auditing to assume some of that 
department’s normal functional re- 
sponsibility for correct performance 
of work. 

If internal auditing performs cur- 
rent routine work of other functional 
units, it can frequently add up to a 
full-time job for part of the auditing 
staff, which precludes full utilization 
of the staff for the real purpose for 
which the auditing is established. Un- 
less the auditor enjoys this status of 


independence with respect to other 
departmental activities, he is not in 
a position to provide management 
with the best coverage and utilization 
of his services and is subject to being 
retarded in reporting the full facts, 

The program followed by the audi- 
tor is far more effective if it is well 
planned and organized. 

Every component of the program 
should be critically analyzed from an 
objective viewpoint. It should have a 
far greater scope than what may be 
defined as a financial audit. It is 
something beyond verifying cash re- 
ceipts and disbursements, financial 
statements, account analysis, etc. 

It is not intended to infer that 
there is no financial auditing involved, 
Internal auditing should be broader 
than that. For instance, definitely, 
there should be reviews set up to de- 
termine compliance with established 
policies, delegations of authority, pro- 
cedures, and other administrative 
controls. 

Worth to management will be 
strengthened if the auditing proce- 
dure, carefully examined in the light 
of an objective or purpose, is of value 
to management with respect to con- 
trol. Critical analysis of procedures 
will eliminate wasted effort, produc- 
ing efficient results. 

There is another very important 
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criterion which supports well planned 
auditing programs. That is the eco- 
nomic aspect. It is obviously impos- 
sible to measure the results in dollar 
values. Too often we appraise on this 
basis. Actually, there are many bene- 
fits of an intangible nature which 
can be only generally evaluated. In 
many instances, these may be the 
most important and profitable fea- 
tures in the auditing program. This 
refers to a system of internal control, 
compliance with established policies 
and procedures, safeguarding of com- 
pany assets, and suggestions for im- 
provement. 

This phase of internal auditing is 
becoming increasingly more impor- 
tant to our present-day management. 
Geographic expansion of operations, 
delegation of substantial authority 
from general office headquarters, etc. 
impose a greater alertness on the au- 
ditor if he is to keep in step with 
changes in management philosophy. 

Periodic visits by the auditor to 
operating locations provide him with 
an ideal opportunity to review com- 
pliance with policies and procedures 
and to suggest improvements. How 
well he does this determines his rela- 
tive usefulness to management. Be- 
cause of his regular visits, he is prob- 
ably in one of the most favorable 
positions in the organization to make 
this review. Reasonable assurance 
that administration of policies, pro- 
cedures, delegated authority, etc. is in 
accordance with management’s plans 
can be best obtained through inspec- 
tion or review. This part of such pro- 
gram, if carefully considered, is not 
only invaluable to top management, 
but also is of material assistance to 
operating personnel at lower levels of 
Management. 

Management personnel closest to the 
actual operations are most familiar 
with the problems. The internal audi- 
tor can ascertain from such personnel 
the practical operating aspects of 
established policies, procedures, etc. 
with respect to day-to-day operations, 
including changes which may be sug- 
gested for improvement. Such infor- 
mation is of assistance to higher levels 
of management in instituting or re- 
vising policies and practices, result- 
ing in improved business operations. 

This is one of the greatest possibili- 
ties for improvement in internal au- 
diting which cannot be evaluated in 
tangible amounts, but which can go 
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far in eliminating the feeling toward 
an auditor that so often is reflected 
by the courtesy handshake—glad to 
see you—but wondering how long 
you will be around and glad when 
you are gone. 

In developing an auditing program 
there is another very important con- 
sideration, That is, to what extent 
the review will be made of the respec- 
tive features provided under the ex- 
amination. There are, of course, 
many ways of making this determina- 
tion. It may be on a percentage of the 
transactions handled during the pe- 
riod under review. It may be a check 
on all matters related to the transac- 
tion for a month, or a combination of 
both, etc. Other aspects in this regard 
are potential losses to the company, 
vulnerable spots for lavity, non-com- 
pliance with established policies, pro- 
cedures, etc. Regardless of the de- 
termination as to coverage, it is, at 
best, only a guide based on experience 
and judgment which serves as an in- 
dicator to the auditing staff in de- 
veloping and concluding the results of 
the examination. 


The pre-audit of transactions, such 
as cash disbursements, can easily work 
to a disadvantage in establishing cov- 
erage for the auditing program, by 
submerging auditors with routine de- 
tail, leaving little time for construc- 
tive auditing. 

The post-audit more nearly ap- 
proaches the kind of auditing that 
will provide management with bene- 
ficial results and information. This 
type of auditing lends more discretion 
as to what should be examined, how 
the verification will be made, extent 
of coverage, etc. It provides an op- 
portunity to broaden the scope of 
auditing activities. This is important 
since the auditing staff is usually 
limited. 

In establishing coverage under a 
post-audit, features of the examina- 
tion can be expanded to generally 
touch on any action taken in the 
company that has a bearing on the 
transaction. This would likely be im- 
practical, because of the time ele- 
ment, under pre-audit system, The 
post-audit method of analysis pro- 
vides better opportunity for spotting 
any weakness in controls and proce- 
dures. 


An effective auditing 


should be reduced to writing, to serve 


program 


as a guide or audit manual for the 


periodic reviews. It is not intended 
that the auditor be limited in his 
review to the extent provided in the 
manual, but rather he must use judg- 
ment in extending manual require- 
ments made necessary by disclosures 
during the examination. A manual is 
a guide as to what is expected, elimi- 
nates misunderstanding, is conducive 
to higher standards for auditing, and 
facilitates the auditor’s activities, and 
avoids his overlooking important as- 
pects of the program. 

Other considerations of importance 
in an auditing program which should 
be observed, briefly are as follows: 


® Clearly define the objective for 
each feature of the audit. 

@ Determine a reasonable period for 
coverage, such as monthly, semi- 
annually, etc., and the extent of the 
review for such period. 


© If reference can be made to com- 
pany records, policies, and proce- 
dures, it is beneficial. It assists in 
not overlooking some important as- 
pects of the verification. 

@ Have your manual flexible: adapt- 
able to change without delay. Keep 
it current. 

One of the greatest contributions 
internal auditors can make in improv- 
ing relationships with management of 
the location being reviewed is to sin- 
cerely discuss their findings with local 
management at the conclusion of the 
examination. 

Of course, there are exceptions of 
a highly confidential nature that 
should be made known only to top 
management, but aside from these the 
results should be disclosed to local 
management. 

Exceptions disclosed by the auditor 
should be promptly concluded. It de- 
stroys the effectiveness of a progressive 
auditing program to delay disposition 
of exceptions unnecessarily. By dis- 
cussing the results of an examination, 
many exceptions can be concluded at 
the management level being examined. 
Such results can be included in the 
report to higher management, thus 
eliminating delays in disposing of 
exceptions and in advising higher 
levels of management of the findings. 

Another advantage in discussing 
results of audits with local personnel 
is that one can get an expression from 
them on items which require action 
at higher levels. This avoids referring 
such items back to the audited loca- 
tions and delaying conclusions. Man- 
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agement today is approaching a 
greater realization of the value of 
participation by the various levels of 
management in developing improve- 
ments and affecting changes. This 
situation calls for action on the part 
of the internal auditor if he is to pro- 
gress with the times. He needs to 
realize that maybe it isn’t really 
necessary to limit disclosure of the 
results to a respected few. 

Minor 
eliminated from the audit 
Calling them to the attention of the 


local management for correction 


routine errors should be 
report. 


would seem sufficient. Otherwise the 
report may be so detailed that top 
management will never read it, but 
assign an assistant to digest and 
briefly report on important excep- 
tions. 

The report should be informative, 
covering the important matters, and 
including findings which are in need 
of corrective action, Realize that the 
report is designed as a tool of man- 


agement. a medium for control. 


These points serve only to illustrate 
the importance of effectively report- 
ing back to management. When re- 
porting exceptions, give all related 
facts. It is essential for management’s 
decision, Avoid the delay and em- 
barrassment of having to obtain more 


information. 


Internal auditing to be of real 
service to management should, by 
some medium, make known to the 
board of directors the activities and 
results of auditing, periodically. ‘There 
should be some presentation which 
briefly and concisely reports the ac- 
complishments. This presentation 
should cover the important excep- 
tions or recommendations and the 
status or conclusion as of the date of 
the report. Minute detail should be 
eliminated if the report is to be read. 

Implications of changes in man- 
agement today are moving forward 
steadily. There are new techniques, 
electronic 
all of 


which challenge the wisdom and skill 


expanding organizations, 
data processing machines, etc., 


of the internal auditor, Management 
looks to him for ever-increasing serv- 
ice to assist in this progress. This situ- 
ation presents him with a challenge 
for unlimited opportunities to serve 
—The End 


management. 
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Californians Vote in November 
On Oil—Gas Conservation Bill 


CALIFORNIA WILL VOTE in the No- 
vember general election on a_pro- 
posed “Oil and Gas Conservation 
Act.” This was assured April 12 by 
the filing of petitions signed by 475,- 
000 people, or more than the 322,429 
signatures required by law to bring 
the legislation before the voters. 

The measure would authorize com- 
pulsory unitization and repressuring 
of California oil fields if at least 75 
percent of the operating and royalty 
interest owners in a field signed a 
unitizing agreement. An oil and gas 
conservation commission composed of 
three appointed members would re- 
place the present state supervisor of 
oil and gas. The commission would 
have authority to establish well spac- 
ing units in any pool discovered after 
the act becomes effective. 

Supporters of the measure claim it 
would assure maximum recovery of 
oil and gas and prevent waste. They 
say it would not involye curtailment 
or proration of production to market 
demand and would not seek to in- 
fluence prices to consumers. They 


assert that California’s present volun- 


tary conservation has not been fully 
effective. Richfield Oil Corporation 
proposed the measure last January. 
It has been approved by most of the 
other major companies and some in- 
dependent operators. 

The proposed law is opposed by 
Union Oil Company of California as 
well as some independent operators, 
The opponents declare that the spon- 
sors wrote the bill without consulta- 
tion with the great majority of Cali- 
fornia oil operators or with the public. 
They charge that the sponsors de- 
liberately by-passed regular legislative 
procedures, where the bill would have 
to undergo the scrutiny of committee 
hearings and floor debate. Enactment 
of the bill would cause the industry 
to be dominated by a few major com- 
panies, the opponents declare. They 
assert that the measure would substi- 
tute bureaucratic control for a suc- 
cessful system of voluntary coopera- 
tion, backed by adequate laws. The 
opponents add that one-fourth of 
California’s oil production comes from 
voluntarily unitized pools and proper- 
ties operating under cooperative 
agreements. 


Locomotives Test Residual Fuel 


INITIAL TESTS in the use of residual 
fuel oil in conventional diesel railroad 
engines point toward increasing use 
of this fuel by the nation’s railroads. 
Cooperative efforts of Union Oil 
Company of California and Southern 
Pacific 
world’s “most challenging” sections of 
railroad, over the Sierra Nevada 
Mountains between Sacramento and 
Reno, have shown that a dual-fuel 
system automatically controlled ac- 


Company on one of the 


cording to load and speed conditions 
will give excellent service and _per- 
formance and, under high-load con- 
ditions, can work more efficiently. 
Early tests showed that residual 
fuel alone presented two problems 
not encountered with diesel fuel. Un- 
der low-load, or low-speed, due to 
insufficient heat of combustion, re- 
sidual fuels did not burn efficiently. 
Also, at low temperatures, residual 
fuel tended to thicken and present 
problems in pumping through the 


fuel system. Installation of dual-fuel 
tanks, the latter 
heated by a heat exchanger system 


equipment and 


using engine jacket water, has over- 
come these problems. The dual-fuel 
equipment is relatively inexpensive, 
easy to install and adjustments are 
simple. 

It is reported that, to date, all tests 
in this significant development point 
toward eventual Southern 
Pacific has converted 12 or more of 
its diesel units to dual fuel and is in 
the process of changing more. Two 
other major railroad lines also have 
made significant progress in this type 
of conversion also. | 

Since residual fuel gave a surpris- 
ingly good performance under high- 
load and high-speed conditions— 
which account for about 85 percent 
of a locomotive’s total fuel consump- 
tion—this conversion of diesel equip- 
ment could mean an important return 
of residual fuel to railroad use. 


success, 
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THE CLARK AirPac 





PACKAGED AIR COMPRESSOR MAI 


A rugged packaged compressor 
for heavy-duty field service 


The new Clark Air-Pac is a completely automatic, 500 horsepower 
compressor station specifically designed for Air and Aerated Mud Drilling. 


With the Clark Air-Pac, the operator is assured of an air supply that is 
completely dependable and as rugged as the rest of his rig. Work stoppage, 
which often occurs when light, multiple units are used, is eliminated. 

The Air-Pac is economical to operate too. In most applications there is 
ample power available from the rig to drive it. It’s also easy on manpower. 
Being automatic, it operates unattended! And when you move 

to a new site, it’s one unit to move—not a dozen. 


The Balanced/Opposed vibration free design of the compressor means 
you can set the Air-Pac on timbers and forget it. 


The Air-Pac uses a special, belt-driven, four stage Clark CMA-4 
Balanced/Opposed compressor. The compressor, together with 
a heavy-duty vertical air flow radiator for intercooling 

between stages and lube oil cooling, is mounted on a rigid 

steel skid. Discharge pressure can be set and maintained 

at any level between 500 and 1,500 psi. Pneumatic 

controllers regulate both capacity and horsepower 
input—automatically,. 


If you are contemplating air or gas drilling in any form, 
your nearest Clark representative will be pleased to 
supply you with added facts on the new 

Clark Air-Pac or write Olean. 


Clark Bros. Co., OLEAN, N. Y. 
One of the Dresser Industries 
Offices in principal cities throughout the world 
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Higher Prices in General Would Support Higher Oil Prices 


Prices of petroleum and products traditionally stick close to the trend of prices of all com- 
modities in the aggregate. All commodities are likely to increase around midyear. If they do, 


oil prices probably would, too. 


General Wage-Price Hikes 
May Push Oil Prices Up 


By L. J. LOGAN, Wor vp Om Staff 


WILL cRUDE ol and _ petroleum 
product prices be increased in the 
near future? The answer to this often 
asked question determined 
mainly by the future trend of prices 
of commodities in general. If prices 


may be 














herewith, prices of oils in the past 
have stuck very close to the trend of 
prices of all commodities in the ag- 
gregate. 

Since last fall, prices of all com- 
modities combined and prices of pe- 


























THE CHANGING PANORAMA 





somewhat more than other commodi- 
ties. 

If prices of oils are to increase sub- 
stantially in coming months and hold 
at the higher levels, they probably 
will do so only with the support of 
similarly higher prices of other com- 
modities. 

The stage may be about set for this 
to happen. It is indicated that a new 
general wage-price increase may be 
sparked at midyear by the steel in- 
dustry. Steel wages are expected to be 
raised 15 to 20 cents an hour and 
steel prices about $10 a ton. Subse- 
quently, and price increases 
may occur in many other lines, as in 
the past when steel led the way. 

Higher prices for oils around mid- 
year might be in line with the trend 
of prices of commodities in general. 

Higher prices for would be 
justified by past and prospective in- 
creases in costs of labor and materials 
and the increased costs of finding and 
developing oil reserves. 


wage 


oils 


Heretofore, in spite of higher costs, 
prices in the oil industry have been 
held down, partly the 
pressure of ample supplies of domestic 
and foreign crude. However, con- 
tinued increases in costs now threaten 
to curtail supply. Higher prices for 
oils now seem more necessary to bring 
forth adequate supplies for the future. 


because of 


Crude Price Changes in Mid-Continent, 
California, and West Texas, by Years 
(Dollars Per Barrel) 























in general go higher, as they now _ troleum products have been mod- Okle., | Calif. | West 
seem likely to do, then prices of pe- — erately increasing. Oils have increased a | 
troleum and products probably will DATE Gravity | 27-27.9° | 30-30.9° 
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Right: 

Picture shows 
actual detail 
of seal units 


If your well is worth completing ...it’s worth completing well 


WITH 


BAKER 


RETAINER 
PRODUCTION PACKER 


Do you know that with only ONE Baker Retainer Pro- 
duction Packer you can equip your well for either SINGLE 
ZONE or DUAL ZONE production? And that you can 
accomplish any type of completion for any method of 
production to meet fixed or changing well conditions? 

A single Baker Retainer Production Packer will also 
outperform many specialized tools when used as a TEST- 
ING PACKER ¢ SQUEEZE PACKER ¢ GAS LIFT PACKER 
¢ PERMANENT COMPLETION PACKER ® WATER FLOOD 
PACKER ¢ GAS INJECTION PACKER ® CORROSION CONTROL 
PACKER ¢ TUBING ANCHOR ¢ ONE-WAY BRIDGE PLUG ¢ 
PERMANENT BRIDGE PLUG. 


Every production man should be familiar with the many 
operating advantages of this “Universal Type” Packer, 
which include... 


WIRE LINE SETTING ¢ SETTING UNDER HIGH PRESSURE e 
NO EXCESSIVE “SET-DOWN” WEIGHT OR TENSION ¢ HOLDS 
PRESSURE FROM ABOVE OR BELOW e PACKS-OFF AND 
HOLDS UNDER HIGH BHT ¢ RESISTS CORROSION ¢ EASILY 
DRILLABLE. 


Ask any Baker representative or office for complete details. 
There is no charge and no obligation for specific recommen- 
dations and completion planning advice available from Baker 
Technical Advisers. Why not be prepared for your next 
completion? 


BAKER OIL TOOLS, INC. 
HOUSTON * LOS ANGELES * NEW YORK 


BAKER 


RETAINER PRODUCTION PACKER 
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Oil Industry Earnings Up 
15.4 Percent During 1955 


Firry-THREE U. S. oil companies 
reported net income of $2,794,525,- 
608 for 1955, an increase of 15.4 per- 
1954. 


rq 
he He 


cent over 
Of the companies, only 6 
ported less profit than in the previous 


re- 


year. 


Favorable results were shown by 


companies of all sizes and kinds. 


Five “international” companies, 


9.1 percent and 12.9 percent, another 
16.2 percent, and the other two 19.3 
and 21.3 percent. 

Some of the companies operating 
mostly in the U. S. and Canada 
showed better gains over 1954 than 
any of the “internationals.” Among 
them were Phillips Petroleum Com- 
pany, Standard Oil Company (Indi- 
ana), Standard Oil Company (Ohio), 
Amerada Petroleum Corporation, 
Crown Central Petroleum Corpora- 


with large foreign operations, to- tion, and Quaker State Oil Refining 
gether showed an increase of 17.2 Corporation. Others showing better 
percent in earnings. Forty-eight other than average gains included Humble 
companies together reported an in- Oil & Refining Company, South Penn 


crease of 13.0 percent. However, two 
had of 


“internationals” gains only 


Oil Company, Sun Oil Company, and 
Texas Gulf Producing Company. 


Net Earnings of U. S. Oil Companies 





























TOTAL AMOUNT PER SHARE 
COMPANY 1954 1955 % Dift 1954 1955 % Diff 
Companies with Large eat Operations 

Gulf Oil Cor ation $ 182,813,000 $ 218,064,000 + 19.3 $6.87 $8.19 + 19.2 
Socony Mobil Oil Company 183,805,995 207 434,017 + 12.9 5.25 9.93 + 13.0 
Standard Oil Company of California 211,872,447 231,138,655 + 9.1 6.70 7.31 + 9.) 
Standard Oil Company (New Jersey 584,793,000 Leg 310, 000 + 21.3 9.56 10.84 + 13.4 
The Texas Company 226,140,761 262,729,738 + 16.2 8.24 9.57 + 16.1 

Total, 5 Companies $1,389 42 ,.203 $1,628,676,410 + 17.2 J 

Other Companies 
Amerada ae Corporation 19,777,648 25,363,673 + 28.2 3.13 4.02 + 28.4 
American Mar iibo ¢ y 1,532,874. 2,165,056 + 41.2 48 .65 + 35.4 
Anderson-Pr we ard Oil tio 54,865,334 61,291,365 + 11.7 4.00 6.10 + 52.5 
Arkansas Fuel Oil Compan 7,185,000 8,224,000 | + 14.5 1.89 2.16 + 14.3 
Argo Oil Corporation 4,288,870 4,409,299 | + 238 2.14 2.20 + 28 
Atlantic Refining Company 39,464,000 41,351,000 + 48 4.25 4.47 + 5.2 
Bishop Oil Company 309,405 534,093 + 72.6 81 98 + 21.0 
British American Oil Company, Ltd 18,159,000 20,613,000 + 13.5 2.16 2.27 + 5.1 
Cities Service Company 43,724,000 49,306,000 + 12.8 4.41 4.88 + 10.7 
Clark Oil and Refining Company 538,240 1,436,868 + 167.0 55 1.53 +178.2 
Colora ‘ » Oil and Gas Company 301,967 1, 363, 609 +351.6 07 .28 +300.0 
Continental Oil Company 41,683,189 46.358.772 + 11.2 4.28 4.75 + 11.0 
Crescent Corporation 2,481,000 2,404,000 — 3.1 5.88 8.71 + 48.1 
Crown Central Petroleum Corporation 1,401,14¢ 1,723,596 + 23.0 1.70 2.09 + 23.0 
Delhi Taylor Oil Corporation 916,340 1,646,795 + 79.7 17 31 + 82.4 
General Crude Oil ener "3.2 21 10,000 eo: 506,000 + 9.2 1.70 1.86 + 9.4 
*Humble Oil and Refining Company 146, 303.000 174,997,500 + 19.6 4.08 4.88 + 19.6 
Louisiana Land and Exploration Company 12,929,467 13,438,505 + 3.9 4.34 4.51 + 3.9 
Mississippi River Fuel Corporation 5,890,617 6,847,734 + 16.2 1.73 2.02 + 16.8 
National Gas pe Oil Corporation 496,932 622,340 + 25.2 1.12 1.40 + 25.0 
Oceanic Oil Company 15,600 +371.2 09 41 +355.5 
Ohio Oil Company 8,224,000 ‘ + 7.9 2.91 3.14 + 79 
Pacific Western Oil Corporation 12 917,813 ll, "182.071 — 10.7 2.18 1.94 - 11.0 
Panhandle Oil Corporation 9: 59.97 4 902,053 — 6.0 60 57 5.0 
Phillips Petroleum Company 76,129,752 95,203,057 25.1 5.20 5.55 + 6.7 
Plymouth Oil Company 6,759,061 6,888,159 + 1.9 2.78 | 2.83 + 18 
Pure Oil Company 31,163,000 35,164,226 + 12.8 3.56 4.05 + 13.8 
Quaker State Oil Refining ¢ ration 2,112,794 2 .671,6: + 26.5 2.56 3.24 + 26.6 
Reserve Oi! and Gas Company 539,708 1,200, 335 +122.4 98 2.18 +122.4 
Richfield Oil Cor poration 25,570,701 29,609,448 + 15.8 6.39 7.40 + 15.8 
Seaboard Oil Company 7,470,307 7,542,294 + 1.0 2.04 2.06 + 1.0 
Shell Oil Company 121,127,000 125, 532.000 + 3.6 4.41 4.56 + 3.4 
Signal Oil and Gas Company 9,313,280 9,640,400 + 3.5 2.38 2.46 + 3.4 
Sinclair Oil Corporation 74,623 ,256 80,709,954 + 8.2 6.05 6.01 — 0.7 
Skelly Oil Company 29 455,250 32,240,262 + 9.5 5.12 9.61 + 9.6 
South Penn Oil Company 5,056,904 6 067, 429 + 20.0 3.14 | 3.64 + 15.9 
Southern Production Company 4,173,767 4,347,453 + 4.2 2 42 | 2.52 + 4.1 
Standard Oil Company (Indiana 117,156,768 157,1 17.828 + 34.1 3.73 4 81 + 29.0 
Standard Oil Company (Ohio 18,527,085 23,008,465 | + 24.2 4.41 5.53 + 25.4 
Sun Oil Company 40,343,791 48,307,360 + 20.0 4.17 4.72 + 13.2 
Sunray Mid-Continent Oil Company 36, 600, 000 39,471,900 + 78 2.01 2.27 + 12.9 
Texas Gulf Producing Company 5,245,527 6,320,029 + 20.5 1.43 1.72 + 20.3 
ee ee: Gee NE Ge RE gw ck cc dwencnssBeccucmmons 7,856,034 7,949,374 + 1.2 2.19 2.22 + 1.4 
Tide Water Associated Oil Company 34,547 ,000 37,790,000 + 9.4 3.13 3.03 j— 3.2 
Union Oil Company of California 35,887,920 30, 522,963 — 15.0 4.78 4.13 — 13.6 
United Gae Corporation 26,749,000 26, 1 56,000 — 2.2 2.07 2.03 — 19 
Universal Consolidated Oil Company 2,583,007 2,295,181 | — 11.2 4.04 3.59 —_ 1] l 
Union Oil and Gas Corporation of Louisiana.................. 1,523,960 3,093,120 +103.0 84 1.71 +103 6 
EE Peer eT er eer tree. 521,301 981,994 + 88.4 1.86 3.48 -- 87.1 
ee ee GE oo, wis bkw be ene oe 1 031 908, 592 y 1, 165, 849, 198 + 13.0 : 
EE See GONE, i, «d's odes os 006 se wapandekekee ne 2,421,333,795 2, 794, 525 >, 608 + — - tx (7 ~eore —saeceael 
— —— 
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* Humble is excluded from totals, ion lactated as a subsidiary of Stand: om Oil Coiminins 








New Jersey), which owns 87 percent of omit stock. 
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14 M b- MAGNETIC RECORDING SYSTEM 
FOR SEISMIC EXPLORATION 





A three year design and development program produced the 
Original concepts that led to the SIE MR-4 Magnetic Recording 
System. Then intensive field experimentation and SIE’s unmatched 
manufacturing experience were combined to produce a final 
design of the MR-4 that meets every standard for accurate, 
dependable, field service. 

Superior Signal-To-Noise Ratio, Lowest Distortion Character- 
istics, and outstanding Timing Accuracy combined with famous 
SIE field dependability, insure that the user of MR-4 equipment 
is ready for practical field operation from the day he takes 
delivery. In use today in some of the world’s most difficult 
seismic exploration areas, the MR-4 has proven its ability to 
satisfy the rigid requirements of the geophysical industry and 
joins its companion SIE geophysical instruments in establishing: 


we The Standard of the Indust 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
2831 POST OAK RD. @ P.0.BOX 13058 © HOUSTON 19, TEXAS 
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REPORT FROM THE OBSERVATORY 
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By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


Higher Crude Oil 
Prices Are Likely 


Boost in crude prices can be 
expected now that heavy gasoline consum- 
ing season is approaching. 


HOPES FOR HIGHER CRUDE OIL PRICES in the 
U. S. increased sharply during the past month. In the 
first place, a very strong, concerted demand developed 
from independent producers for higher prices. There was 
widespread acceptance of the need for higher prices to 
offset increased costs, but apparently there was some re- 
luctance by purchasers to take such action as long as 
there was a possibility that gasoline supplies might be- 
come excessive. 

Furthermore, inventory trends in recent weeks offered 
some encouragement for higher prices. Gasoline stocks 
started their seasonal decline without becoming too ex- 
cessive, although they approached this point. This is the 
only product with any leaning toward the surplus side. 
It was particularly significant that most of the decrease 
in gasoline stocks was occurring in the large and im- 
portant marketing territory lying east of California. In- 
ventories in this area dropped to levels that were a 
little nearer to volumes of the preceding year than they 
had been in earlier months. 

However, crude runs to refinery stills during the next 
month or two continued to hold the key to the situation. 
If refining operations remain near recent restricted levels, 
the gasoline situation will improve. This would greatly 
enhance the outlook. Higher crude oil prices would then 
be almost assured. On the other hand, if refinery runs are 
too large during coming weeks, the resulting surplus 
gasoline supply might weaken the market for this product 
to such an extent that higher crude prices would be 
unlikely. 


IN REQUESTING HIGHER PRICES, U. S. producers 


were declaring that increasing costs made a price boost 
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necessary. The last widespread crude prices change oc- 
curred in June, 1953. Since that time oil wages have risen 
by more than 9 percent; oil field tubular goods have in- 
creased more than 10 percent and the composite price of 
finished steel is up more than 11 percent. These increases 
are said to indicate an over-all increase of 20 percent in 
oil finding and replacement costs. 

Producers were pointing out that this situation must he 
corrected if the U. S. is to develop sufficient producing 
ability to fulfill the increased need for oil in the future. 
With huge growth anticipated in the nation’s oil con- 
sumption rate, any slackening of efforts to find new 
sources of supply were seen as a serious matter. 


GASOLINE STOCKS started their seasonal decline early 
in April. After reaching a peak of 198 million barrels 
on March 30, U. S. inventories of motor fuel had fallen 
to 195 million barrels by April 13. 

At the latter level national stocks were still 13 million 
barrels larger than year ago volumes, although they had 
been only 12 million above 1955 quantities in mid-March. 
However, some improvement occurred in the territory 
east of California. Inventories east of California ac- 
counted for practically all the decrease, and on April 13 
were only 91% million barrels larger than 12 months 
before although they had been 1034 million barrels 
larger just two weeks before. Since the region east of 
California is the largest and most important market ter- 
ritory, this improvement held real significance. 

Drafts on gasoline stocks during the last two weeks 
occurred with crude runs to refining stills averaging 
a little over 7% million barrels daily in contrast with 
8 million barrels per day during the first three months 
of the year. If runs continue to be held near this volume 
during the remainder of April and all of May, gasoline 
stocks will be reduced by substantial amounts. This 
would put the whole oil picture in a strong position. 


OTHER OIL STOCKS are in excellent condition. Dis- 
tillate fuel stocks on April 13 were 2% million barrels 
less than a year before. At the end of February they 
had been 4 million barrels larger than at the corre- 
sponding time in 1955. 

Crude oil stocks at the beginning of April totaled 262 
million barrels. Although this was 4% million barrels 
less than a year ago, it was 4 million more than in tanks 
at the start of February. The situation will be helped by 
a lower crude oil production allowable in Texas during 
May. 

All in all, the economic position of the industry is in 
good condition. Reasonable refining levels during the 
next month or two could result in further improvement, 
while excessive crude runs to stills would be dangerous 
and damaging. 
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A IN KING 


stops the waste of 
flare gas 


Creative banking builds wealth from waste. Nowhere 

is this better proved than in a South Texas field 

where gas was being flared. because pressure was too 

low for gathering lines. No single-owner in the field was 

big enough to put in the necessary packaged gas compressors to boost 

the pressure. So this project, as another example of creative 

banking, was initiated and financed by The National Bank of Commerce. 
As a result, gas that was wasted is now sold at a profit. 


Y _ Through knowing the producers’ specific problems, 
The National Bank of Commerce was able to provide 

a solution that-made money for everyone. The Oil Loan 
Department;knows that financing must be flexible enough to 

7 _ meet changing conditions as they arise. So many 
— oil men have been helped to build soundly and 


~ 


constructively. Creative banking can help you, too. 


J The experience and resources of The National Bank of Commerce 
of Houston are now being used in Wyoming, Colorado, New Mexico, 


Texas, Lovisiana, and Mississippi. 


E. O. Buck, Vice President, Oil Loan Department. 


THE NATIONAL BANK OF 


COMMERCE 


OF HOUSTON 
Gulf Building — 712 Main Street 
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RUNS TO STILLS 


Thousands of Barrels Darly 





Petroleum Trends In U.S.... 


By CECIL W. SMITH, Wor cp On Staff 


U. S$. Crude Production by States 
(THOUSANDS OF BARRELS) 








CRUDE PRODUCTION GASOLINE STOCKS DISTILLATE STOCKS RESIDUAL STOCKS | 


(Mallons of Barrels End of Month) (Mulhons of Barrels End of Month) 



























DAILY AVERAGE PRODUCTION TOTAL PRODUCTION 
First Three Months 
% Diff. 
Mar. Feb. Mar. Mar. GJ Dit. 
i STATE or DISTRICT 1956 1956 1955 *56-"55 1956 1955 *56-"55 
Alabama 13 3.6 +-25.0 395 357 + 10.6 
Arkansas 74.0 73. 78.6 5.9 6,701 6,974 3.9 
Calitornia 966.1 972.6 971.5 0.6 88.504 87,088 4 1.6 
| Colorado 160.7 159.4 22.4 +31.3 14,520 10,946 + 3.72 
Florida 1.4 1.4 1.3 + 7.7 125 116 + 7.8 
Illinois 232.8 228.8 216.8 7.4 21,044 19,135 + 10.0 
Indiana 1.8 { 28.7 +10.8 2,854 2,604 + 9.6 
| Konsas 343.3 32.5 344.2 0.3 30,728 30,798 0.2 
? Kentucky 46.9 45.4 39.3 19.3 4,158 3,483 + 19.4 
Louisiana 817.5 802.6 723.3 13.0 73.087 64,093 + 14.0 
North Louisiana 121.2 19.9 120.0 + 1.0 10,884 10,64 2.2 
S Louisiana 696.3 682.7 603.3 +15.4 62,203 53,446 + 16.4 
990.8 0.2 39 3 ye 2.737 2 893 5.4 
10.8 111.4 96.5 14.8 10,121 8,510 + 18.9 
y iS 4 0.2 0.2 0.2 14 17 17.7 
i 52.4 50.5 44.6 17.5 4,622 3,971 + 16.4 
CRUDE STOCKS 30.0 29.2 23.6 27.1 2,668 2,054 + 29.9 
).2 ( ) 3 ( 4 428 
290 Millions of Borrels End of Month “ : mY at a 7. - ua ° : 
Southeast New Mexico 240.4 234.1 218.6 + 7.1 21,322 19,637 + 8.6 
Northwest New Mexico 1.7 1.7 2.9 41.4 148 255 42.0 
New York 9.7 10.2 8.2 +18.3 907 + 25.1 
North Dakota 36.3 34.4 28.8 +26.0 3,405 + 24.4 
Ohio 12.6 12.5 11.7 + 7.7 1,149 + 17.4 
| Oklahoma 18.5 608.5 561.7 +10.1 55,408 + 12.3 
ees Pennsylvania 18.4 19.3 23.3 21.0 1,731 13.0 
x South Dakota 0.1 0.1 0.1 5 44.5 
‘; Tennessee 0.1 0.1 0.1 3 ) 40.0 
Texas 3,026.1 3,026.4 3022.3 + 0.1 272.829 270,578 + O08 
D 1—South Central 54.4 53.2 51.5 + 5.6 4,430 + 7.1 
Dist. 2—Middle Gulf 159.6 159.8 159.2 0.2 14,223 + 2.6 
; Dist. 3—Upper Gulf $55.4 165.8 478.0 4.7 42,680 2.2 
g Dist. 4—Lower Gulf-S.W 252.3 251.4 63.1 $1 23,380 2.5 
Dist. 5—East Central $7.4 47.0 49.4 4.1 4,471 4.4 
Dist. 6—Northeast 356.1 59.1 369.8 3.7 32,512 11,725 + 77.3 
Dist. 7-B—North Central 162.6 156.0 142.9 13.8 14,229 21,439 33.6 
Dist. 7-( West Central IS1.8 182.8 194.7 6.6 16,331 12,725 + 28.3 
Dist. S—West 1,051.7 1,049.4 978.0 + 7.5 94,464 16,995 + 55.8 
a Dist. 9—North 210.7 208.7 195.7 + 7.7 18,694 87,287 78.6 
m Dist. 10—Panhandle 94.1 13.2 87.5 + 7.5 8,477 17,375 51.2 
| Utah 5.2 6.6 5.2 540 485 + 11.3 
fe 230 ' ’ Virginia 0.1 0.1 0.1 i) 3 +-300.0 
ie oy JFMAMJJASOND West Virginia 6.1 6.3 6.9 11.6 557 591 5.8 
; oH ee Wyoming 279.3 283.2 268.6 + 4.0 25,808 24,038 + 7.4 
ae ae 
Total United States 
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FOOTAGE DRILLED. 


(Millions of Feet) 


CRUDE IMPORTS 


(Thousands of Barrels Daily) 


ALL OIL IMPORTS 


(Thousands of Barrels Daily) 
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- . . 6400 
@ Crude production continues gain 
- a 
®@ Drilling rates pushed upwards 
. . 
@ Crude imports at highest level 
Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 
DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE FUEL FUEL IMPORTS 
Pro- Runs to | Stocks Pro- | Stocks Pro- Stocks Pro- Stocks 
duction Stills End of | duction End of | duction End of | duction End of | Crude | Total 
MONTH Daily Daily Month Daily Month Daily Month Daily Month oi | Oils 
1954: | 
February. 6,379 7,068 266,918 3,476 179,950 1,545 70,390 1,241 47,119 621 | 1,144 
March... 6,507 6,923 271,867 3,375 181,297 1,458 60,270 1,168 44,249 654 | 1,088 
April. ... 6,615 6,811 280,310 3,404 177,006 1,374 61,721 1,140 44,362 574 950 
May... 6,471 7,038 | 282,250 3,482 | 177,606 1,372 73,581 1,148 47,009 708 | 1,021 
June... 6.500 6,947 | 285,155] 3.483 | 165.404] 1,309 | 86,325] 1123 50,216] 624 | ‘999 JFMAMJJASOND 
July 6,242 6,916 284,894 3,480 158,010 1,416 101,657 1,089 54,365 724 | 1,038 
August. 6,168 6,862 281,043 3,492 153,168 1,453 117,579 1,069 56,322 664 | 966 
September. 6,151 6,939 | 274,608 3,511 150,916 1,514 128,061 1,086 56,702 672 999 
October 6,135 6,834 269,442 3,457 149,661 1,545 139,128 1,066 56,541 642 | 1,065 
November. 6,346 6,975 264,566 3,530 150,604 1,622 133,886 1,120 54,891 636 | 1,104 
December 6,394 7,238 | 258,385 3,605 155,400 1,668 108,144 1,187 52,105 729 | 1,301 
1955: ~ _ 
January. 6,761 7,379 260,156 3,639 169,562 1,740 86,692 1,235 49,457 739 1,348 
February. 6,835 7,549 | 258,630 3,655 181,643 1,847 68,513 1,239 46,042 751 1,37 ACTIVE ROTARY RIGS 
March 6,886 7,374 | 264,430 3,543 | 183,972 1,703 62,457 1,185 44,970 742 1,319 3200 (Source: Hughes Tool Compony) 
April 6,887 7,136 | 275,232 3,502 175,601 1,534 70,139 1,110 43,838 697 1,123 
May..... 6,677 7,281 276,948 3,605 168,751 1,519 83,559 1,111 45,083 742 | 1,137 
June..... 6,613 7,484 270,850 3,725 157,439 1,628 100,652 1,080 44,398 764 1,159 
July 6,632 7,580 | 264,601 3,824 157,079 1,575 119,169 1,091 44,894 860 1,161 
August. 6,665 7,580 | 256,427 3,858 151,912 1,621 133,675 1,090 45,480 756 =| 1,155 
September. 6,731 7,483 256,269 3,784 150,194 1,621 143,248 1,061 46,267 829 | 1,218 
October 6,831 7,465 | 267,346 3,827 153,103 1,612 152,288 1,123 47,040 821 | 1,206 
November 7,014 7,692 260,707 3,867 157,871 1,680 141,808 1,214 44,071 823 1,322 
December 7,155 7,762 265,610 3,916 165,433 1,765 111,333 1,286 39,174 884 1,502 
1956: 
January. 7,199 8,023 | 261,592 3,927 | 183,905 1,923 86,141 1,344 38,247 805 1,422 
February 7,117 8,045 | 256,964 3,726 | 194,474 1,939 72,414 1,285 | 36,388 842 1,364 
March 7,157 7,907 | 262,066 3,711 198,082 1,818 62,330 1,221 33,718 948 1,342 
Mar. 1956 
Change: 
In Month +40 138 +-5,102 15 | +3,608 121 10,084 64 2,670 | +106 +22 
In Year +27 +533 2,364 +168 | +14,110 +115 127 +36 11,252 | +206 +2 
WeekEnded: 
4-13-56 7,156 7,551 | 267,085 3,631 195,059 1,739 60,832 1,168 32,788 820 1,271 
4-15-55 6,828 7,131 | 271,425 3,431 | 181,864 1,549 63,360 1,147 44,741 836 1,227 
Source: Data for last two months from API; prior monthly data from Bureau of Mines. 


U. S. Wells Completed in March and First Three Months, 1956-1955 





































































NEW WELLS COMPLETED AND FOOTAGE DRILLED 
TOTAL DETAILS FOR JANUARY-MARCH 
DETAILS FOR MARCH NEW WELLS w= —___—_______———] Rigs in Operation 
- ~ ~ f —| Total NEW WELLS FOOTAGE — 
Water Footage }-——_ ——_, —___-. -_—__—__ ————— Maar. | Feb. | Mar. 
Water, Gas | Dis- | Mar.,| Feb.,| Mar.,] March, Percent 31, a> | 
STATE or DISTRICT Oil | Dist.| Gas | Dry | Input | Input | posal | 1956 | 1956 | 1955 956 1956 | 1955 | Diff. | 1956 1955 1956 | 1956 | 1955 
Alabama 2 l 2 5 5 6 41,063 17 20, — 15.0 138,415 78,369 15 10} 7 
Arizona i 4) —100.0 ’ 16,136 | = 
Arkansas... 58 20 78 48 52 243,800) 195 135) + 44.4 616,683 466,864 52 57) 47 
California 134 4 80 218 171 209] 1,000,897} 591 548, + 7.8} 2,800,707) 2,660,153] 223; 211) 282 
Colorado 25 +) 72 106 101 106) 577,970 340 322} + 5.6 1,825,820 1,737,586 69 59} 88 
Flerida l l 4 3 6,832 6 12} — 50.0 35,002 74,689 | 3 
Georgia ‘ . ‘ Sa 2 ) ee 
Idaho 1 1 4,528) 1 - nl 4,528 4,530) 1 | 1 
Illinois , 105 6 126 - 237; 191 234 541,882] 745) 777) — 4.1 1,753,015, 1,878,812] 240 187; 242 
Indiana 14 1 29 1 45) 29 47 77,077 138 127; + 8.7 235,350 199,288 7 69} 81 
Kansas 188 35 158 5 386 354 381] 1,407,025] 1,090) 1,046, + 4.2 3,969,191 3,832,383 449 435) 489 
Kentucky 53 18 64 1 136 106 94 193,975 412 326) + 26.4 581,907 544,740 126 132 96 
Louisiana 169 11 23 lll 314; 279 318] 2,345,799] 838) 962) — 12.9| 6,596,079) 5,849,055) 430 396) 358 
North Louisiana 72 s 36 116 91 162 437,100) 278 518) — 46.3 1,060,760 1,435,882 86 72| 76 
South Louisiana 97 ll 15 7 198 188 156] 1,908,699 560 444, + 26.1 5,535,319 4,413,173 344 324) 282 
* Gulf of Mexico 26 l 15 42 39 21 409,132 113 67) + 68.7 1,037,342 630,471 75 67 42 
Maryland 2 2 4 
Michigan 19 2 20 41 37 33 108,872 132 130; + 1.5 368,506 387,328 62 71 76 
Mississippi 6 l 25 32 34 44 239,012 105 121; — 13.2 774,458 920,227 32 36 46 
Missouri 1 l 11 13 5 10,635 14 13} + 7.7 12,595 7,835) 2 1 
Montana 18 l 10 29 2! 12 168,972 105 72) + 45.8 539,247 372,380) 38 38 35 
Nebraska 26 54 80 7 51 465,052] 241 147, + 63.9) 1,350,490 833,875 48 40 34 
Nevada 1 1 1 4; — 75.0 7,885 29,916 4 3 2 
New Mexico 77 40 25 142 151 139 642,708 439 332; + 32.2 2,084,331 1,464,675) 188 154 154 
New York 20 12 32 23 27 44,700) 81 78| + 3.8 116,600 107,920 50 40 45 
North Dakota 14 7 21 27 22 172,949 69 51, + 35.3 543,278 22 21 24 
Ohio 45 11 17 73 81 84 184,943 252 243; + 3.7 616,051 525,422 218 212 204 
Oklahoma 448 12 37; 203 10 18} 728) 831 666] 2,585,606] 2,100) 1,637) + 28.3) 7,592,749) 5,668,701 656, 640) 660 
Oregon 1 
Pennsylvania 25 41 17 22 ] 106 91 55 267,535 294 171; + 71.9 761,996 316,015 143 134 106 
South Dakota | 1 2) — 50.0 9,361 6,752 1 1 2 
Texas 1,245 18 61 664 10 5] 2,003) 1,719 1,583} 8,285,081} 5,611 4,739) + 18.4) 23,564,567) 20,806,674] 1,473) 1,467) 1,346 
Dist. 1: South Central 127 l 5s 186 146 166 72,695) 505 432) + 16.9 1,327,302 1,166,835 77 48 54 
Dist. 2: Middle Gulf 25 4 5 40 74 58 65 448,916 221 195) + 13.3 1,368,019 1,200,708 51 50 29 
Dist. 3: Upper Gulf 86 3 12 66 167 140 170} 1,089,455} 445, 446 0.2) 2,932,228) 2,883,774 165 151 129 
* Gulf of Mexico 1 1 3 1 8,013 4 1 +400.0 40,088 13,386 1 4 4 
Dist. 4: Lower Gulf-S.W. 50 10 13 41 l 115 119 117 564,266 341 344 - 0.9 1,803,001 1,830,612 73 82 67 
* Gulf of Mexico 3 6 100.0)... 54,743 2 , eee 
Dist. 5: East Central 5 l 19 25 u « 30 85,180) 67 81) — 17.3 225,714 344,524 7 16 17 
Dist. 6: Northeast 32 5 23 60 64 51 332,948 210 151) + 39.1 1,114,603 842,108 67 67 55 
Dist. 7-B: North Central 132 1 137 2 1} 273) 211) 265 962,100} 840) 782) + 7.4) 2,838,392) 2,330,857] 171 155} 157 
Dist. 7-C: West Central 93 1 2 30 1 127 106 116 574,800} 323) 323 ; 1,522,325, 1,762,932 124 135, 139 
Dist. 8: West 330 3 54 3 390, 321 339] 1,943,928] 1,003 887; + 13.1 5,069,437, 4,863,130] 362) 413) 386 
Dist. 9: North 290 4) 183 4 3] «484, 462) =—«:176] 1,438,986] 1,345) 842) + 59.7, 4,213,819, 2,701,738 269, 255) 242 
Dist. 10: Panhandle 75 14 13 102 83 8S 371,717 311 256; + 21.5 1,149,727 879,456 107 95 71 
Utah 1 7 7 3 24,806 37 23 + 60.9 129,790 21 19 13 
West Virginia 6 50 11 67 49 48 188,288 194 152) + 27.6 409,891 175 175 175 
Wyoming 46 25 71 60 44 316,685 241 179| + 34.6 928,027 68 64 70 
Total United States 2,744 41/ 343) 1,760 56 1 2s! 4,973) 4,218) 4,267] 20,146,692] 14,290) 12,374] + 15.5) 58,772,305) 50,631,253} 4,883) 4,677) 4,683 
Total Western Canada 164 8 80 252 196 197] 1,257,148 707 639| + 10.6; 3,395,130) 2,819,635 173 233 186 
* Gulf of Mexico wells are included in their respective district totals. 


Drilling Bounces Back 


March operations stage usual comeback to 
top 1955 record by 15.5 percent. 


DRILLING OPERATIONS bounced 
back March after a month 
that is traditionally slack. Drillers 


catch their breaths during February 


during 


as weather makes it the slowest period 
of the year, but they came back this 
year, as usual, with a rush and seem 
intent on making 1956 the greatest 
drilling year in history. 

When records were all in, in was 
found that 4973 new wells had been 
completed, against February’s 4218. 
That was substantially more wells 
than were completed in March of last 
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year, and although the campaign is 
just getting under way, it begins to 
appear that first-of-the-year estimates 
of 1956 drilling were a bit conserva- 
tive. 

The initial quarter saw a total of 
14,290 new wells completed for an 
increase of 15.5 percent over the 12,- 
374 credited to the same period of 
last year. In 1955, the first quarter’s 
wells amounted to 22 percent of the 
final total for the year, and if the 
same were to be true this year, the 
industry would wind up with about 


64,000 new wells. However, the year’s 
total is not expected to reach such 
more ap- 
parent that the year’s end could see 
closer to 60,000 new wells than the 
almost 58,000 forecast at the begin- 
ning. Such a possibility would cer- 
tainly gain strength if crude prices 
were hiked, as is being talked in cer- 
tain quarters. 

This year’s wells are being drilled 
to a little deeper depth on the average 
than were 1955’s, and consequently 
the amount of footage drilled so far 
has enjoyed a little better increase 
than has the number of wells. In three 
months, a total of 58,772,305 feet was 
drilled, and that was a gain of 16.1 
percent the 50,631,253 feet 
drilled in last year’s wells. 

Western Canada is also experienc- 
ing a healthy increase in drilling op- 
erations. So far, new wells total 707 
to top last year’s by 10.6 percent. 


heights, but it is becoming 


over 
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The Bethlehem shops pro- 


duce major parts for rotary 
rock bits. This spindle 
forging is a good example. 


May, 1956 » 
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Oil-Country Forgings 


Whenever you need forgings, it’s economi- 
cally sound to make Bethlehem your chief 
source of supply. Our prices and deliveries 
are fully competitive, and nobody beats us 
on quality. 

The photograph above shows one of the 
many types of oil-country forgings we sup- 
ply regularly. It is a shell used in equipment 
that separates water and hydrocarbons from 
natural gas. Made by Bethlehem’s pierce- 
forging process, this particular piece is 4 ft 
long, has an ID of 12 in., and weighs in 
the neighborhood of 900 Ib. 

Cylindrical forgings of this type can be 


BETHLEHEM STEEL 


handled by Bethlehem in weights from 25 
to 5,000 lb, with ODs ranging from 4 to 
28 in. and IDs from 17% to 161 in. Lengths 
of almost 6 ft can be produced by our 
draw-bench equipment. 

We'd like to mention, too, that we're 
equipped to furnish kelly and drill-collar 
blanks, drop forgings of any design, gear 
and sheave-wheel blanks, and other types of 


forgings. Call or write us for information. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 91 














i . * - . 
Wildcat Drilling—in March and First Three Months, 1956-1955 
FIRST THREE MONTHS, 1956-1955 
MONTH OF MARCH, 1956 Total Dry Total 
~ -— —— -- -- - | Discoveries Wildcats Wildcat Tests 
New Fields Total New Fields ~— - ites 
- Total | Dry Wild- 3 3 3 3 3 3 

Dis- Dis- Wild- cat Dis- Mo. | Mo. Mo. Mo. Mo. Mo. 
STATE or DISTRICT oil tillate | Gas | coveries cats Tests oil tillate Gas | 1956 | 1955 1956 1955 1956 1955 
Alabama l 2 3 , l ] F 5 20 6 20 
Arizona . oo ee - 4 bia 4 
Arkansas 6 6 ] . 2 3 3 28 30 31 33 
California 40 40 } l l 5 49 66 50 71 
Colorado 3 | 52 55 7 é 2 9 18 150 167 159 185 
Florida 1 I 6 11 6 11 
Idaho l 1 a l l l 1 
Illinois 64 CO 64 2 2 3 174 140 176 143 
Indiana 17 17 l 1 6 38 30 39 36 
Kansas 24 25 81 106 48 5 53 47 218 187 27 234 
Kentucky 11 11 ; 4 32 18 32 22 
Louisiana 2 5 8 44 52 5 9 3 17 10 114 98 131 108 
North Louisiana | 14 14 1 34 41 34 42 
South Louisiana 2 5 8 30 3! 5 9 3 17 9 80 57 97 66 
Michigan 14 14 2 2 l 41 50 43 51 
Mississippi 14 14 l 1 2 13 45 44 47 
Missouri s 8 9 8 9 8 
Montana l 1 8 9 + l 5 1 31 23 36 24 
Nebraska 5 5 39 44 11 11 8 110 61 121 69 
Nevada . ; ; , 3 meee 3 
New Mexico 3 14 17 7 l Ss 10 41 30 419 40 
North Dakota 1 5 6 4 P 16 9 20 9 
Ohio oe ; 1 1 l 6 l 7 
Oklahoma 16 5 2 23 57 80 29 7 6 42 33 179 123 221 156 
South Dakota | - : l 2 1 2 
Texas 40 | 3 7 50 388 438 128 11 22 161 173 1,164 1,032 1,325 1,205 
Dist. 1: South Central 3 3 41 44 8 3 11 6 135 102 146 108 
Dist. 2: Middle Gulf ; 24 24 3 l l 5 11 54 56 59 67 
Dist. 3: Upper Gulf l 2 39 $1 6 6 3 15 13 111 103 126 116 
Dist. 4: Lower Gulf-S.W 2 3 24 7 2 2 4 8 15 Q4 101 102 116 
Dist. 5: East Central ll 11 : 5 34 37 3 42 
Dist. 5: Northeast 2 2 17 19 1 i 1 6 1 57 43 63 44 
Dist. 7-B North Central 22 2 24 91 115 14 3 $7 46 265 232 312 278 
Dist. 7-C West Central 3 3 23 26 13 l l 12 59 67 73 79 
Dist. 8: West 4 4 26 40 25 ‘ 25 20 106 113 131 133 
Dist. 9: North 6 2 8 75 83 19 3 22 41 229 171 251 212 
Dist. 10: Panhandle l 7 8 4 l 3 8 3 20 7 28 10 
Utah l 7 8 l 2 3 3 28 16 31 19 
West Virginia 2 7 9 
Wyoming l l 12 13 4 1 i l 3 8 71 39 74 47 
Total United States 95 4 l 122 S86 1,008 251 29 47 327 338 2,550 2,226 2,877 2,564 








Wildcats Regain Lost Ground 


March activity pushes this year’s tests to 12.2 


percent lead over 1955. 


WILDCAT DRILLING was back in full 
swing during March and the results 
were more than 1000 tests completed 
and about the average number of dis- 
coveries made. This climb-back came 
after February's customary slacken- 
ing that comes from the unfavorable 
weather conditions of many parts of 
the country. 

A total of 
completed during the month to fur- 


1008 wildcat wells were 


ther advance this year’s lead over 
record-breaking 1955. The month’s 
efforts resulted in 122 new discoveries 


being made, which amounted to 12.1 
total 
which boosted the year’s discoveries 


percent of tests drilled, and 
almost up to last year’s record. How- 
ever, this year’s search has been trail- 
ing almost 10 percent in the discovery 
column. 
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March’s wildcats advanced the 
year’s total to 2877, which was 12.2 
percent 2564 com- 


pleted in the first quarter of last year. 


more than the 
Yet, this increase in wildcatting ac- 
tivity has not paid off in comparison 
with the 1955 experience. The 327 
new discoveries made in 1956's first 
three months failed by 3.3 percent of 
matching the 338 made in last year’s 
comparable period by fewer tests. 

So far, have 
amounted to 11.4 percent of the total 
drilled, while last year’s success rate 
had figured 13.2 percent. 

The month’s discoveries included 95 
new oil fields, and they jumped the 
total found in the initial quarter to 
251. That total was only two short of 
matching the 253 oil fields located in 


successful wildcats 


the same period of 1955. 


PIPE LINE INDUSTRY « 


Also included in March’s finds were 
14 new gas-distillate fields, which 
raised the year’s number to 29 and 
three less than the 32 scored by the 
same date in 1955. Thirteen new gas 
fields brought the year’s gas discov- 
eries to 47, but they still trailed the 
53 opened a year ago. 

While the industry is stepping up 
its exploration activities little encour- 
agement can come from the fact that 
in the first three months all of the 
extra tests drilled ended up as dry 


holes. 


Summary of Results of Wildcat Drilling 


THREE MONTHS 
January-March 

















Mar., | Feb.., Percent 

ITEM 1956 | 1956 | 1956 | 1955 | Diff. 
New Field 

Discoveries: ; 
Oil 95 83 251 253 - 08 
Distillate 14 7 29 32 9.4 
Gas 13 13 7 53 113 
Total Discoveries 122} 103} 327; 338; — 33 
Dry Wildcats 886 707| 2,550 2,226, + 146 


Total Wildcats 1,008 


Percent Productive 


12.1 ‘ 
Percent Dry 87.9| 87.3) 88.6) 86.8 
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Features of the file include: 


¢ 8000 complete articles in two 
file drawers. 


¢ Manual, needle sorting system. 


¢ Sorting by geologic subject, by 
area, 
author. 


by geologic time, by 


¢ Positive full size reproduction 
on green glass. 





FIGURE 1—Typical installation of the Micro-RESEARCH-Card Library 

showing the file cabinet containing the entire library, the sorting box 

and needles, a map indexed with areawise subdivisions, and an operator 
viewing an article with the microfilm reader. 


How Microfilm Library Aids Research 


This company wanted a complete and usable library on Rocky Mountain 


geology. What they came up with may be only the beginning. 


By JOHN CHRONIC, Department of Geology, 


BECAUSE OF THE vast volume of lit- 
erature which is being printed at an 
ever-increasing rate, geologists, like 
other scientists, gradually have been 
losing ground in their efforts to keep 
informed on latest developments in 
their realm of specialized knowledge. 
Furthermore, large quantities of data 
filed 


away in theses and unpublished re- 


of great interest to them are 
ports, difficult of access, uncata- 
logued, untouched by bibliographers. 
In order to help alleviate this situ- 
ation for its scientific staff, Petroleum 
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Research Corporation has developed 
and is producing the Micro-RE- 
SEARCH-Card Library of the Rocky 
Mountain region. This library con- 
tains microphotographic reproduc- 
tions of approximately 8000 published 
and unpublished articles and theses— 
not just the references, but the articles 
yet the entire library fits 
easily into a two-drawer, legal-size file 
cabinet. Included are papers 
more than 80 periodicals (including 
Wortp Or), publications and un- 
published reports of the U. S. Geo- 


themselves 


from 


University of Colorado, Boulder, Colorado 


logical Survey, and an almost un- 
tapped wealth of theses. 

Furthermore, the material in this 
file is so arranged that it can be 
sorted, in a matter of a minute or so, 
by geologic subject, by area, or by 
geologic time. Any article can also be 
selected by author. 

Hard to believe? No. The file con- 
tains approximately 8000 5-by-8-inch 
film transparencies, each imprinted 
with up to 100 pages of text repro- 
duced about 1/20 the size of the 
original. The card is perforated at one 


Exploration Section » 95 




























































































= © 060 = SS So a <2 2 <n = OO @¢4 @ a2 = & = > tel lCNSCKlCONS OO ee ee oo .:- && st & a =elCUme CUS _ lOelhlUvrcCllhlté“‘i‘ SS A ae) «a _ 
ok 2S the ]=Sso8BL< sas SHeSaaea es estssoas Bee SOSGaa2R Aa Ss PSSHeERARERBZESBS S8e6.8 a3 @ 2is = 
< 
1< @) 
wm 
op 
> 
S 
*Aapsqiy ayy 40 AsobaynD> yrpa 4105 sajoy Buljsos ayy BusAjijuaps uoiipa uipjunow Ayr0y 943 4O apinB Buiysos—zZ 4YNdI4 
z 
11910 S4INN ' 11910 SN34 | 
‘ — 
6 ob 4 5 § 8 6 Ff O 
0 0 0 0 0 0 0 0 b 6 f 8 6 b 6 0 0 0 D 0 0 O 
sens ' per 
Trees ' FO 
: a 
a oe ee eee a a i ld aoe ee lle al Sia Oe ae a 4 
3009 v3uvV 21907039 on, 
Suu ve3n 41910 SN31 1 O161- Bud 41910 SN3L ¢ 41910 SQ3ZYONNH ~ 11919 O 
O3HSMaNENN AN3S3Hd O1 ONG! ‘awsnd > 
i sa ' ° ' z - 4 s ' ‘ ° > - 3 s 7 
0 b 6 b 6 f : o b b b 6 fo : 66 0 i 0 6 0: oO 6 0 0 6 6 
puro = Bares tl wenas fl 
yres | jews | rh 2S LNO e2iNzD 1S asv2 “Anos “i e0N 
' ' ‘ . 
ee ee es a a et ee ee tt tt ee 
NOILVOITANd 4O YV3A u3EWNN GYD NOILVIN3INO DIHdvH9039 
wxsvweon 1108 Dome ouvor oe ee ee ~ ~'SNOISSNDSIO ONIANVdWODDY @ VivO ‘SdvwNW  =St—<i‘ <3 Ow*é‘ié‘S;CO;*~”~””C~«<*S 
CoOrxran wi0NWO wiowwo | | 
om oowwo Ww? manos “i. 80N weoluy wan ero. me vw NOr | 
- 1 z " a ‘ 7 ‘ * s * c z ‘ l 
0 0 0 0 D 0 0 0 0 o |, 6 § 6 0 0 6 6 6 f 6 f 6 6 d || 0 o 
hed SOL0Me Deed «= ADOTOMGWO waive on WIG ANE Sow Snonqweos: 7701934 wnoinod 
| sxamuo 3sve WOM RO 039 Dans13S SROws . | 
ink tate dtp te Ge Ce es the Gh te th Oe Gs Oh Ee Gn OD Oh OO DOES te ee OS OE | emo ‘Wii ~O001 39 ~Onnowd ~039 e210 ~OT Wwe wie weiss F 
3009 31v1S th 5 a sc ba se ace eee mee & « - ee ae a ee et eae 
ViVO DIMdveoIUVeIS @ Wwenionuis p~ ~~ ~~ ~Siwgwioas qwaiei30 ~~ ~*~ ABOASIN 31907039 ~—, |$907 @ SNOUDIS MOTH, | ~—SLUVHD © ‘SWYUOVIO | 
wee errs | | ts + 7 *SNOILD3S-SSOUD ; 
o. * at mo soo s Ld Lal » Oo cz ez az ez sz vz ez zz Pd oz 6 e a 7 J 
9 O t 9 i op '| &§ 0 0 o |1% iy 0 0 0 0 c 1, O 0 oy, 0 0 f 1 6 i oo 
ATE OE osvery vers * WVORAOONO ’ - (avi (Onvs (+ WH 2) oS ¥si0 . 5 
“‘MOuehs Caer “ossve -Useae ae wvusarry > 3NII0FNC ossvenr peeved — | syauao wince = gy @ 1s) Oanived O3nived | Jenne EO 2NOOM yrs | aa bone prety a prone weusms | 
(22-1 S¥3@WNN 193PENS) I snow | . ag guia = wo wo sem OD | sae They . |! y ' 
VIVO (SIMdVUDUVELS) AUWANBWIOZS SCS | ~ INBWNOWIANS © ASOTOLNO3 Vd |, | ANdWUOUWIS ;! === SANWIO3S WWiINL30-NON @S3LVNOBUVD—tiéd 
| www owes wrerws | Suen Suvennm 
o » t - a > - ” > a" wage ! Ad te a ’ oO | ee oo ! | ae « 1% - er zw "« 
y 6 ¢ t fa te il 8 b 6 6 0 o |: oO 0 0 0 0 yj! oO 0 \! 0 0 0 0 0 0 0 
| apta LAI wstver ‘wwwrws 4 Wwrovocuc ew A $907 - 1SSC re S4INn (342 °SAn 
' Dee ee ae weSvies - V\beie — wrwernr> | 3n200" SOTA ben wv wQny> . Sewn | procs piceong - — so a90%003 | | aveus Sawer | | Swuanid BAMMeSOMe § SRiMOSVAD sau sew 2umo wo ™OLSa) | 
(@¢-2 SUIGWNN 193°eNS) I dNowS ; smouu29s ee nr a se wou | 
Ee SS ES Se Has ae si93rens ee ae. ee eer ne er eee ee ee 
ViVO TWLN3WNOMIAND © DIDOIOLNO3 Id | NOILVHO1dx3 ly S19NGOd DWONOD3 |, 00% SHdYOWVL3W & SNO3NDI | 
eneae wVeaS ener Suzennn «= Suen : 
“ . ¥ -SSSn a23rens sores | | Vy a a Vy * " - ~ | 
: BS 4 m0 sm < ™ - © vt 48-92 ” 45 os ss s ss zs is * ‘ 
| 0 0 0 0 0 i. 0 0 0 0 0 o |! O 0 0 0 0 S t,t 0 0 oly © 0 0 0 | 
MAES come me 3 SVE wrrwew » wwmoazg 6 TOOGNO s90%4 onswod Sov oun «= 82 6NOS Be sonvs om | sorwaan mee, | onee some SINS SRASTUM | 
saris SSvwi = = AS De 0 reer INI20-e «= OTOH WIG «= TADONO sinmwoss | | SwORMOR: ‘i Vour3e . | som waan ° —_ 30120 | anzsve -womvi3n snore SO Rem 
(pe—6¢ S¥3IBWON 123rens) Ww dnows “WOT Wwe , RONOTS mere 0 106 ev Gove-ton, -"ON -cn0ve ‘ 4 ' 
os hie lain hile pe ne. us unm, ts es a Se aad nh ikaw Again ae letainen Al is . 
NOLLVHONdKS WNII0NL3d 7 $017314 8 $100d , | ONILS 31 | SOIOTWE3INIW— 
- wees — sae ‘NOU sigWOD | —NOGHYDONGAH! ° 
ae ~oste Gres “sper ‘soem Se AOSV ! y pA SITWHS 0 ! = 
* A % * = $99 ry “~ te s beta u-co || “ 04 rt e “9 9 $9 + iy 72 ONT WHO 6s D 
C c c 0 0 0 0 0 0 0 0 0 0 0 0 C 0 C 0 0 0 ,! O 0 ;! 0 0 © 
AMPA aesver weer * penn sow ! - - 6 a ” 520 105 7590 DwHONO n 
arnt, SORA een, USene rs omer mamas 3NR207We 0207s wens | NF . , \ ene woke yoo a ‘3 pe ca aa ae "cat > ' z — | w 
(6S—-€S SY3IBAWON 19978NS) A anows CONIS Ie $006 SIAN7S3e |= HON 4 000 1200e6 onerves BOARISIN =—- WHOA AS 3a aves Sewn ' | ' ' c 
- ee 2 @2 = & - -————- -—- —- tLewmoeoeeeegeqaeqmeeeeeeeaew@ee@= = « - Be wee ef 2&8 42202 2 eae a 29° =o = re) 
ViVO WIOAWIS3Y © NOULINGONd-WNITI0N13IG \~ ~ 7 \dishom wndt0us3¢~ ~ ~ !! ~aySuiww cinvouo @ SaNTs-sisATwNY |! =» ONINBBNIDND WIOAWISZN cS 
womens | | | 5 
Os 4 ™ ad mo o> © ? o os se - se ze ° oe 6 a ‘| uu u v1 7 4 re) 
0 0 0 0 0 0 b 0 o ji ff i i 0 pb '! Q 0 0 0 Uj! oO 0 i d ft 4 3. 
——"~Cne ee wencnrg = “WOOT OVI MO | 1 WiS-MCOD LeMSNOD SS220Ne —-OWWLUS wou 1 | we wwe wy , See ovms - ss ae 4 x 
ares SSW uss aS be Tener MT  mOR WSs, mVMOAIO stu wiive wie Yn sve wee *O | s meattwe eve-%0 s asseoube 
(18-89 SuH3SQWON 1939°78NS) ZK aNoHs ' rere 10> @ea ~ Bao Snare te 6 COgSNT EL songoms | | s7090ns nos ewe ) | 900 20 s Oc3e | tw] 
crete aera rrmeneerienees “4 : 
||SL93FENS G319373S O1 SONIGNOUD (swil 31507035! [sio3rens 
|| 3WiL 31907039 40 X30NI-SSO¥D —— o-——— wo 
u ———— — : : ro) 











56 





~ 


end with 207 small holes, Each hole 
represents a geologic subject, a geo- 
logic time, date of writing, or geo- 
graphic area within the Rocky 
Mountains. 

Every article included in the file 
has been “coded” by a geologist to 
indicate area, subject, and geologic 
time covered by the article. The ge- 
ologist’s notations appear on the card 
in microfilm form and also as slots ex- 
tended from the holes in the punched 
end of the card. These slots make 
possible the selection of material by 
subjects. A needle-sorting system is 
used, one that needs no machine for 
its operation. Cards are sorted by 
hand in a smal] plastic sorting box, 
using needles best described as knit- 
ting needles with handles. When a 
needle is inserted through the hole 
representing the subject desired, and 
the sorting box inverted, cards con- 
taining information on the subject 
drop down about a quarter of an inch 
and can be separated readily from 
the others. 

Cards are read on an enlarging 
reader that differs from a standard 
microfilm reader only in the absence 
of microfilm spools and in the ability 
to hold large cards. Photographed 
pages are enlarged on a green glass 
screen to approximately their original 
size, and they appear as positives, not 
negatives, so that photographs, charts, 
and maps are almost as usable as the 
original. 

This library is something new in 
research tools. It grew from a desire 
within the company to have a usable, 
complete library of Rocky Mountain 
geology on hand. It is unique in its 
selection of material about a given 
the Rocky Mountains—and 
about given subjects—petroleum, sedi- 
mentary, and stratigraphic geology, 
and paleontology. It is unique also in 
its arrangement of material so that 
many pages of text are reproduced on 
one film transparency, and also in its 


area 


“coding” and selection system. 

Organization of the physical form 
of the library was made by consider- 
ing the latest technologic develop- 
ments in photographic processes and 
in sorting practices. Because of greater 
possibilities of detail illumination and 
better definition of illustration, trans- 
parent positive images are used. 

A rapid means of sorting the cards 
ls provided by the needle-sorting sys- 
tem. The number of categories needed 
for optimum separation was deter- 
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mined by the geologic subjects and 
the geologic areas covered. The sort- 
ing holes, about 1/16 of an inch in 
diameter, were made so that they 
could be punched into slots about 
one-fourth of an inch in length, in the 
long direction of the card. The cards 
are oriented vertically in the file, and 
the upper right corner is notched, to 
determine correct orientation of the 
individual cards. 

Each card is numbered and filed ac- 
cording to the area its subject matter 
encompasses. Numbered areas within 
the greater Rocky Mountain region 
are indicated on a map accompany- 
ing the library. Areas are limited by 
prominent geological or geographical 
boundaries. The Rocky Mountain 
region has been interpreted to in- 
clude structural basins bordering on 
the Rocky Mountains, and areas 
stratigraphically related to these. Ar- 
ticles dealing with larger portions of 
the Rocky Mountain region are in- 
cluded also and are coded into re- 
gional, geologically or geographically 
bounded areas. 

In addition to the numbered break- 
down of areas, letter designations— 
N, S, E, W, and C, for north, south, 
east, west, and central, indicate the 
portion of a numbered area involved. 
To further facilitate selection by area, 
a separate coding by states is used. 





About 
the 


Author 


JOHN CHRONIC is an assist- 
ant professor of geology at the 
University of Colorado, Boulder, 
Colo. He received a B.S. degree 
in petroleum engineering from 
the University of Tulsa in 1942 
and an MSS. in geology at the 
University of Kansas in 1947. 
He received his Ph.D. in ge- 
ology at Columbia University in 
1949. In addition to his duties 
as a teacher, he is a consultant 
for Petroleum Research Corpo- 
ration and helped develop the 


library described in this article. 





Geologic eras, periods, and Tertiary 
epochs are coded, if any of the infor- 
mation on the card is identified in 
terms of geologic time. 

Eighty-seven geologic subjects are 
coded. A few of these are: structural 
contour maps, areal and _ tectonic 
maps, isopachous maps, lithofacies 
maps, structural and stratigraphic 
cross-sections or diagrams, measured 
sections and well logs, detrital sedi- 
ments, paleoecology, paleontology, 
radioactive minerals, origin, migra- 
tion, and accumulation of petroleum, 
trap descriptions, and oil analysis. 

In selecting cards by subject, one 
may use as many qualifying coding 
categories as desired. For instance, 
one may select cards containing struc- 
tural contour maps based on Pennsyl- 
vanian strata in the southwest part of 
the Big Horn basin. Furthermore, 
using the date-of-publication code, 
one could limit the cards selected to 
those containing articles published 
within any decade since 1910, or to 
those published before that year. If 
desired, the researcher may confine his 
selection to unpublished material by 
using another code and slot. 

If a particular article is sought, a 
printed bibliography of the library 
lists, by author, all articles included in 
the library and gives the “call num- 
ber” of each card. This call number is 
slotted on the card, so that the card 
may be selected by needle sorting. 

In addition to being convenient, 
such a system also insures that no ma- 
terial will be misfiled areawise, The 
first two digits of the call number are 
the area designations of the card, and 
these are slotted along one edge of 
the card; a card out of position may 
be detected at once. Within a single 
area, cards need not be in order, be- 
cause the needles readily select the 
proper cards, by subject, irrespective 
of their location in the group. 

The uses of this type of library are 
many and varied. The Rocky Moun- 
tain library may be only a beginning 
—a pioneer, so to speak. Based on the 
demand, as indicated by the first ef- 
fort, the library may be expanded to 
coverage of the continent, and even 
of the world. The principle behind 
it is applicable, too, in other sciences. 
The library’s compactness makes it 
an ideal office or academic tool. Its 
sortability puts it far ahead of other 
libraries and filing systems, and _ its 
reproducibility makes it available to 


all. —The End 
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Take a Look at Free World's 
236 Major Oil Fields 


Where are the present day major oil reserves? What type of structural 


sources are found in these fields? What type structure predominates? Here are the 


answers to these and other questions . . . taken from a study of all the Free World’s 


major fields. 


By G. M. KNEBEL and GUILLERMO RODRIGUES-ERASO 


Standard Oil Company 

Nortru AMERICA leads the way in 
total number of 
fields while the Middle East shows the 
vield pet 


major producing 


highest average ultimate 
field. And the 
serves over 10 billion barrels are con- 
fined to the Middle East with the ex- 
one located in 
Over 50 


the major 


true giants with re- 


western 
of the 
studied 


ception ol 
Venezuela. percent 
fields 


are located along the hinge lines of 


reserves ol 


depositional basins. 

“The Habitat of Oil in the Sedi- 
mentary Basin” was the central theme 
of the Annual meeting of the Ameri- 
can Association of Petroleum Geolo- 
gists held in New York during March 
1955. pre- 


sented covering many of the produc- 


Numerous papers were 
ing basins of the world, As a follow- 
up to those presentations, this article 
offers a statistical study of the habitat 
of most of the world’s ultimate oil dis- 
covered to date outside Soviet Russia 
and its affiliated countries. 


For practical reasons, this study 
deals only with the so-called major 
fields, those fields having an ultimate 
recovery exceeding 100 million bar- 
rels. Ultimate recovery, as used in this 
paper, means total oil discovered to 
date, that is, remaining re- 


serves plus past production. During 


present 


the study, it was found that 236 fields 
as major oil fields. These 
and 


qualified 


fields are located in basins 


42 
together account for 217 billion bar- 
rels of oil. This represents 82.5 per- 
cent of the known ultimate recovery 
of the free world of approximately 
263 billion The 


17.5 percent, of 46 billion barrels, is 


barrels. remaining 


scattered in thousands of smaller 
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fields whose individual recoveries will 


not reach 100 million barrels. 


From the above figures, it is ap- 


parent that any study involving the 
world’s major oil fields carries con- 
siderable weight in view of the im- 


aggregate ultimate recovery 


pressive 





Statistics can be quite 
dull and meaningless 
unless they carry a mes- 
sage. It is hoped that 
the statistics presented 
herein will at least: 


® Make petroleum ge- 
ologists more familiar 
with the location and 
distribution of the bulk 
of Free World oil. 


® Present an over-all 
picture of the preferred 
localization of this oil 
from as many points of 
view, geologically or 
otherwise, as a general 
study of this kind will 
permit. 


®@ Stimulate work and 
research seeking ra- 
tional geological expla- 
nation for the patterns 
of distribution shown. 











New Jersey), New York City and Caracas, Venezuela 


that these fields have. Consequently, 


these major accumulations provide 


the geologist with the easiest accessi- 
ble means of studying the bulk of the 
world’s oil found to date. 

The world’s habitat of oil picture 
can be viewed from as many angles 
as there are relevant controlling geo- 
logic factors. In this statistical study, 
the information relating to the habi- 
tat of oil in the Free World’s major 
oil fields will be presented on_ the 
basis of the following criteria: 


1. Geographical Location 
2. Basin Position 
Depositional Basin 
a) Mobile Rim 
b) Deep Basin 
c) Hingeline 
d) Shelf 
Present 
(Structural ) 
Basin 
a) Mobile Rim 
b) Deep Basin 
(c) Hingeline 
d) Shelf 
e) Other 
. Type of Trap 
a) Anticline 


~ 


b) Fault 
c) Unconformity 
d) Reef 


(e) Other Stratigraphic 
f ) Combination 

+. Lithology of Reservoir 
a) Sand 
(b) Carbonates 
(c) Other Fracture 

. Geologic Age of Reservoir 
(a) Pleistocene-Pliocene 
b) Miocene-Oligocene 
c) Eocene-Faleocene 
d) Mesozoic 
(e) Paleozoic 


1 


6. Gravity of crude 
(a) Light (above 30° API 
(b) Medium (22°-30° APT) 
(c) Heavy (below 22° APT) 
7. Chemical Base of Crude 


(a) Paraffinic 
(b) Mixed 
(c) Asphaltic 
8. Subsurface Depth of Occurrence 
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. 0- 1000 ft. 
b) 1000- 2000 ft. 
c) 2000- 3000 fet. 
d) 3000- 4000 ft. 
e) 4000- 5000 ft. 
5000- 6000 ft. 
7000 ft. 

1) 7000- 8000 fet. 
8000- 9000 ft. 


9000-10,000 ft. 
10,000-11,000 ft. 
11,000-12,000 ft. 
m) over 12,000 ft. 
9. Time of Discovery 
Once a field was properly classified 
according to the subdivisions of the 
above scheme, the next step consisted 
in assigning ultimate reserves to every 
one of the classifications pertaining to 
each field. Finally, the allocated re- 
serves figures of the individual fields 
were totaled for each basin in order 
to arrive at totals for each continent 
and for the free world as a whole, In 
addition, under each classification, 
the number of fields was also totaled 
in order to gain an idea of how many 
individual occurrences were responsi- 


y 6000- 


f 
£ 
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A BASIN-BY-BASIN BREAKDOWN ... 


WORLD OIL 
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ble for the reserves calculated in the 
previous step. 


1. GEOGRAPHICAL LOCATION 

Before going into the geologic de- 
tails of the study, consider a few gen- 
eralities on the geographical location 
of these giant fields and the basins in 
which they occur as shown in the 
tables. 

As the figures show, North America 
leads in total number of major fields 
while the Middle East shows the 
highest average ultimate yield per 
field. This table also indicates that 
185 fields, or 82 percent, fall in Class 
I, the smallest bracket, of the break- 
down having ultimate reserves of less 
than 500 million barrels each. The 
true giants with reserves over 10 bil- 
lion barrels each are confined to the 
Middle East with the exception of 
one located in western Venezuela. 
In the Middle East 13 fields, or 56 
percent of the total of 21 fields, have 


WHERE ARE FREE WORLD'S MAJOR OIL FIELDS ? 


ultimates exceeding 1 billion barrels 
each, and of these, five fields, or 38 
percent, have an ultimate yield in 
excess of 10 billion barrels. 

The world-wide distribution and 
relative importance of the privileged 
basins having major oil fields are 
shown also. 

Only eight basins in the world have 
over 10 major fields each. It should 
be noted that 31 basins, or 74 percent 
of the total, belong to Class I having 
five or less major fields. Of the total 
of 42 basins having major oil fields 
only two, the Persian Gulf and the 
Gulf Coast, have more than 20 major 
fields among their petroleum accu- 
mulations. 


2. BASIN POSITION 
Position in depositional basin— 
Figure 1 shows schematically the 
four simplified portions of a basin 
which were used in this work, 
namely, the shelf, hingeline, deep 












0-1000 million ultimate. 








* Millions of Barrels. 








TOTAL CLASS | 
0-5 
Major Fields 
28 20 


NUMBER OF MAJOR FIELDS ____ AVERAGE 
TOTAL CLASS | CLASS If CLASS Ii CLASS Iv ULTIMATE* 
177 153 19 5 4] 300 

22 5 .) 1 730 
1 4] 8] 0 120 
1 ] 8] i] 200 
2 6 8 5 6700 
6 1 1 0 520 


Class 11|—Fields with 1000-10,000 million barrels ultimate. 
Class 1\V—Fields with over 10,000 million barrels ultimate. 


NUMBER OF BASINS 


CLASS Il CLASS Ill CLASS IV 
5-10 10-20 Over 20 
Major Fields Major Fields Major Fields 


o-<ooo-=#7 
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FIGURE 1—Habitat of oil in the Free World’s major oil fields accord- 
ing to basin position in the depositional basin. 


basin, and mobile rim. If a more 
elaborate breakdown had been used, 
the results would be more difficult to 
interpret even though they might 
more nearly conform to the architec- 
ture of basins as understood today. 
There may be some question as to 
the basin position assigned to some 
of the fields. The authors believe that 
the selections made are reasonably 
correct and should be accepted until 
a more exhaustive study is made. It 
should be emphasized, however, that 
there is usually less room for argu- 
ment regarding the fields’ basin posi- 
tion in the present or structural basin. 
Therefore, the position in the struc- 
tural basin is considered more reli- 
able and should be the criterion used 
to indicate the basin habitat of oil. 
In the figures and tabulations that 


follow, two sets of figures will be 


shown. One set applies to the Free 
World a whole while the second 
will give the Free World’s picture 


excluding the Middle East. This is 
necessary because the tremendous re- 
serves of the Middle East often dis- 
tort the picture of the habitat of oil 
in the other areas. 

Figure 1 shows the distribution in 
the depositional basin of the ultimate 
oil discovered to date in the Free 
World’s major oil fields. This figure 
shows that over 50 percent of the 
ultimate reserves of the major fields 
studied are located along the hinge- 
lines of the depositional basins. It 
should be noted, however, that if the 
prolific Middle East fields are ex- 
cluded, the shelf becomes the leader 
in both ultimate oil and number of 
fields. 
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Fields located along rims of depo- 
sitional basins are present in the 
Rocky Mountains and the Mid-Con- 
tinent region of the U. S. and in the 
Orinoco Basin of Eastern Venezuela 
and Trinidad. 

Deep-basin fields are more wide- 
spread than rim fields and occur in 
the Ardmore Basin of southern Okla- 
homa, some of the California basins, 
West Texas, and the Middle East. 

Hingeline fields in North America 
are limited to the Alberta, Ardmore, 
Gulf Coast, and Appalachian basins. 
Important hingeline fields in South 
America are found in the Maracaibo 
Basin of Western Venezuela and the 
Comodoro Rivadavia Basin of South- 
ern Argentina. The greatest bulk of 
the Middle East oil is localized along 
the hingeline of the Persian Gulf 
Basin. All of the known producing 
fields of southern Iraq, Kuwait, Saudi 
Arabia, Bahrain, and Qatar lie along 
the basin’s hingeline with an esti- 
mated ultimate of close to 100 billion 
barrels. 

Of the 42 basins having major 
fields, all but seven have fields along 
the shelf of the depositional basin. 
The three most important domestic 
areas from the standpoint of ulti- 
mate reserves from the shelf are the 
Gulf Coast, California, and West 
Texas. Elsewhere, important shelf re- 
serves are found in the Alberta, 
Northeast Mexico, Maracaibo, Ori- 
noco, and Central Sumatra basins. 

Position in the present (structural) 
basin—Figure 2 shows the basin hab- 
itat in the present or structural basin 
of the oil from the Free World’s 


major oil fields. It should be noted 


FIGURE 2—Habitat of oil in the Free World’s major oil fields accord- 
ing to basin position in the present (structural) basin. 


that a fifth category has been added 
to the basin’s subdivisions. Under this 
“other” category are classified those 
fields which cannot be associated 
with any present-day structural basin. 
The fields included here are all lo- 
cated in the U. S. and are all inti- 
mately related to large tectonic fea- 
tures such as the Central Kansas 
Uplift, Nemaha Ridge, Cincinnati 
Arch, etc. 

Upon examining the figures, it can 
be seen that the hingeline still ac- 
counts for roughly 50 percent of the 
recoverable oil of the fields being 
considered. The mobile rim province 
has increased to 21 percent of the 
total at the expense of the reserves 
of both the deep basin and the shelf. 
Again here, if the Middle East is 
excluded, the shelf occurrence would 
predominate in both reserves and 
number of fields. It is to be noted, 
however, that the commanding posi- 
tion of the shelf province is not as 
marked here as it was in the case of 
the depositional basin. The difficulty 
of recognizing a hingeline in many 
present-day basins may account for 
the relatively small number of fields 
under the hinge. 

Fields located on the mobile nm 
side of the present-day-structural 
basins are found chiefly in the follow- 
ing areas: Rocky Mountains, Califor- 
nia, Venezuela, and Middle East. 

Deep-basin fields occur mostly im 
Canada, the Mid-Continent area, 
California, and the Gulf Coast. Sub- 
stantial reserves are also found in the 
deeper portions of the Persian Gulf 
Basin. 

Hingeline fields in the U. S. are 
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FIGURE 3—Habitat of oil in the Free World’s major oil fields accord- 
ing to position in the stable or mobile side of basins. 


found mainly in the Gulf Coast and 
California. In South America both 
Venezuela and Argentina have im- 
portant hingleline accumulations. 
The Middle East carries again close 
to 100 billion barrels of ultimate re- 
serves in fields located along the hinge- 
line of the Persian Gulf Basin. 
Major-shelf fields are reported 
from 21 basins, of which the ones 
having in excess of 1 billion barrels 
diminishing 
Mid- 
land and North- 
east Mexico (Tampico Embayment 
Alberta, Central Sumatra, Mara- 
caibo, Los Angeles, and Orinoco. 


ultimate, are listed in 
order: Gulf Coast, West Texas 
Delaware basins 


In an attempt to summarize the 
previously discussed basin habitat of 
oil, Figure 3 presents the same data 
in a more simplified manner. In the 
preparation of this breakdown the 
shelf and hingleline occurrences have 
been grouped together and a total for 
the stable side of the basin was ob- 
tained. In the same manner, the deep- 
basin reserves were added to the ones 
belonging to the rim in order to get 
a total for the more mobile side of 
the basin. 

This figure clearly shows that the 
stable side of the basins holds most 
of the oil. The data indicate that in 
the depositional basins, discovered re- 
serves to date in the stable side are 
nearly four times those of the mobile 
side. In the present-day basins the 
mobile side has an improved position, 
but still the stable side leads the way 
by an approximate two to one mar- 
gin. The fact that the above pattern 
of distribution holds true for both the 
depositional and structural basins, is 
considered significant. 
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3. TYPE OF TRAP 

Figure 4 is a breakdown in billions 
of barrels and number of fields ac- 
cording to the type of trap respon- 
sible for the oil accumulations in the 
fields included in the study. It will be 
noticed the anticlinal traps are a 
clear leader accounting for 80 per- 
cent of the total oil found to date in 
the Free World’s major oil fields. 
Many of these anticlines are faulted, 
but in all cases listed under “anti- 
cline;’ the primary element causing 
the accumulation is the structural 
folding. The greatest anticlinal prov- 
ince is, of course, the Middle East 
where close to 140 billion barrels of 
oil have been found in a mere “hand- 
ful” of anticlines, many of which were 
detected by simple “old fashioned” 
surface geology observations. 

It is to be emphasized that anti- 


’ 


cline;”’ the primary element causing 
cent of the major fie!ds’ oil if the 
astronomical Middle East reserves 
are excluded. It is a moot question 
whether or not anticlines will be able 
to maintain their leadership in the 
years to come. It may well happen 
that the more advanced exploration 
techniques now available will even- 
tually shift the balance, and the re- 
serves that will be discovered in the 





Most of the discovered Free World’s 
ultimate oil is 30 degrees API grav- 
ity or lighter with misted asphaltic 
base oils predominating. The dis- 
covery of the Free World’s major 
oil fields has been cyclic with ten- 
year intervals starting in 1917. 











FIGURE 4—Hobitat of oil in the Free World’s major oil fields accord- 
ing to the type of trap responsible for the accumulation. 


more elusive stratigraphic traps might 
go beyond the amount now credited 
to anticlinal traps. 

In addition to the Middle East, 
other anticlinal areas of importance 
are the California basins, the Central 
Basin Platform of West Texas, the 
Western Maracaibo Basin, and the 
basins of the Far East (Burma, Su- 
matra, and Borneo 

It is somewhat surprising that 
purely fault traps account only for 
1.2 percent of the total oil of the 
world’s major oil fields. The expla- 
nation probably lies in that many of 
the so-called fault traps are really 
combination traps, the fault being 
only one of the trapping elements. 
Major fault trap fields are limited to 
the Gulf Coast and Ardmore Basins 
in North America and to the Orinoco, 
Magdalena, and Talara basins of 
South America. 

True unconformity fields again ac- 
count for a disappointly low percent- 
age of the total oil found in the major 
oil fields. Here again, it may be that 
most of the fields generally consid- 
ered as unconformity accumulations 
really belong to the combination type 
of trap. The leader among the un- 
conformity field is the East Texas 
field, with over 5 billion barrels ulti- 
mate. 

An attempt was made to gain re- 
liable information on the amount of 
oil occurring within 300 feet of an 
unconformity. Unfortunately, the 
figures secured are not conclusive as 
data on the oil located within 300 feet 
of an unconformity were not avail- 
able for many fields. The incomplete 
information at hand on 130 fields in- 
dicates that 23.5 billion barrels are 
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found within 300 feet of an uncon- 
formity. This amount, 10.8 percent 
of the total, is surprisingly low and 
could no doubt be raised to at least 
3() billion barrels should more infor- 
mation become available. This shows 
the importance of unconformities as 
places near which sizable oil reserves 
are likely to occur. 

Reef fields hold 2.4 percent of the 
oil of major fields. The three more 
important areas producing from 
purely reef traps are the Devonian 
fields of the Alberta Basin of Canada, 
the Permian and Pennsylvanian reefs 
of West Texas and New Mexico, and 
the Golden Lane fields of Mexico. 

Other stratigraphic traps such as 
pinchouts, shale-outs, asphalt seals, 
etc. are responsible for 7.3 percent of 
the 217 billion barrels of ultimate oil 
from the Free World’s major oil 
fields. The most important fields of 
this type are located in the Alberta 
Basin, San Joaquin Valley, McAlester 
Basin, Midland and Delaware basins, 
and the Maracaibo and Orinoco 
basins. 

Combination traps in which two o1 
more trapping elements combine to 
form an effective barrier contain 6.3 
percent of the total reserves of the 
Free World’s major oil fields. Three 
major areas are responsible for over 
half of the reserves held in this type 
of trap. These areas in order of im- 
portance are: The Maracaibo Basin, 
the San Joaquin Valley, and the fields 
associated with the Nemaha Ridge of 


Kansas and Oklahoma. 


4. LITHOLOGY OF RESERVOIR 

The Free World picture from the 
standpoint of lithology of the reser- 
voir rock is shown on Figure 5. These 
data are judged particularly signifi- 
cant in that they disprove the com- 
monly held belief that most of the 
oil found to date is reservoired in 
limestones and dolomites. The results 
presented here show that sand reser- 
voirs hold 59 percent of the oil found 
in major fields with carbonates hold- 
ing almost the entire remaining 41 
percent. Other fractured rocks such 
as shales and igneous or metamorphic 
rocks contain only 0.8 percent of the 
oil in major fields. 

Major fields with sand reservoirs are 
found in all but two of the 42 basins 
of this study, the exception being the 
Williston Basin and the Cincinnati 
Arch. Carbonate production from 
major fields is found in 20 of the 
basins. Basins having over 1 billion 
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FIGURE 5—Habitat of oil in the Free World’s major oil fields according to the lithology of the 
reservoir rock. 


barrels reserves from major carbon- 
ate fields are listed below in order of 
importance: Persian Gulf, West 
Texas, Northeast Mexico, Alberta 
and Maracaibo. 


5. GEOLOGIC AGE OF 
RESERVOIR 
The reserves breakdown according 
to the age of the producing forma- 
The 


figures clearly indicate the predomi- 


tion is presented in Figure 6. 


nant position of Mesozoic and Mio- 
Oligocene rocks as oil producers. 
Sediments belonging to these ages ac- 
count together for over 80 percent of 
the total oil of the Free World’s 
major oil fields. Excluding the Mid- 
dle East, the Mio-Oligocene becomes 
the leader trailed by the Paleozoic 
and Mesozoic, with the Eocene- 
Paleocene and Plio-Pleistocene being 
virtually tied at the fourth place. 
Major Plio-Pleistocene fields are 
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FIGURE 6—Habitat of oil in the Free World’s major oil fields according to the geologic age of 
the producing formation. 
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FIGURE 7—Habitat of oil in the Free World’s major oil fields according to the API gravity of 


the crude. 
restricted to California, the Gulf quin Valley and Gulf Coast of the 
Coast. Eastern Venezuela, and one _  U. S. 


field in the Far East. Mio-Oligocene 
major fields are present in all the 
above areas, plus the Middle East, 
western Venezuela and Colombia. 
Eocene-Paleocene fields are 
stricted in occurrence, the more im- 


more re- 


portant accumulations being located 
in the Maracaibo Basin, Middle East, 
Magdalena and Talara basins of Co- 
lombia and Peru, and the San Joa- 


Mesozoic major fields are concen- 
trated in the Middle East, Rocky 
Mountain province, Upper Gulf 
Coast, Mexico. western Venezuela, 
and Argentina. Out of the 114 bil- 
lion barrels of Mesozoic oil in the 
major fields, 98 billion, or 86 percent, 
occurs in the Middle East producing 
countries. 

Pallozoic production from major 
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FIGURE 8—-Habitat of oil in the Free World’s major oil fields according to the chemical base 
of the crude. 
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fields comes almost exclusively from 
the U. S. and Canada. The seven 
most prolific areas having ultimates 
surpassing 1 billion barrels, in their 
order of importance, are: Central 
Basin Platform and Midland and 
Delaware basins of West Texas, Al- 
berta Basin, the Nemaha Ridge of 
Kansas and Oklahoma, the Seminole 
Uplift and Ardmore Basin of Okla- 
homa, and the Eastern Interior Basin 
of Illinois, Indiana and Kentucky. 

A general idea about the relative 
richness of the individual fields of the 
various age groups considered can be 
gained by comparing percentage-wise 
the number of fields and the corre- 
sponding reserves of each particular 
age. For the world as a whole, the 
picture is as follows: Mesozoic fields 
lead with 19.5 percent of the total 
fields accounting for an overwhelm- 
ing 52.7 percent of the total reserves. 
The tertiary fields with 50 percent of 
the total are responsible for 38.2 per- 
cent of the total Paleozoic 
fields, although accounting for 30.5 
percent of the total number of fields, 
carry only 9.1 percent of the total 


reserves. 


reserves. 


If the sizable Middle East fields are 
excluded, the Mesozoic fields still 
maintain the lead with 16.3 percent 
of the fields carrying 20.5 percent of 
the reserves; the Tertiary fields 
greatly improve their position now 
with 50.2 percent of the fields being 
credited with 54 percent of the re- 
serves; the Paleozoic fields show some 
improvement with 33.5 percent of the 
fields carrying 25.5 percent of the 
total reserves. 

The above comparisons conclu- 
sively show that worldwide on an 
average individual field basis, Meso- 
zoic major fields are richer than 
either Paleozoic or Tertiary fields. 


6. API GRAVITY 


As shown by the data on Figure 7, 
light oil predominates over medium 
and heavy reserves by a substantial 
margin. It should be emphasized that 
91.2 percent of the total oil discov- 
ered in the world’s major oil fields is 
lighter than 22° API gravity. Of in- 
terest is the fact that out of the 42 
basins having major oil fields, only 
four (Magdalena, Mississippi Salt 
Dome, Salinas Valley, and Santa 
Maria) show no light oil reserves. 
Medium oil, major fields are located 
chiefly in California, Gulf Coast, 
Venezuela, and Middle East. Impor- 
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especially designed for refraction work by HTL 


The new Houston Technical Labora- — good refraction work at extremely long 
tories VLF (very low frequency) seismic ranges, yet high enough for all applications 
refraction system is especially useful in except those at extremely small ranges. 
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#2 areas unworkable with the reflection Excellent first breaks have been received 
q°) . : ' , 
o0 method. The VLF refraction system can be at a distance of five miles using only a five 
( Aw ad ; > > ati ini 
f used in petroleum exploration, mining sur- pound charge. 


veys, civil engineering, and ground water 
location and is capable of covering large 
areas quickly. 


Portability of the new VLF system is 
achieved through compact design of the 
12-channel amplifier unit which measures 
164% x 167% x8% inches and weighs only 
42 pounds. Two output signals from each 
amplifier channel are recorded on a stand- 


With excellent frequency response 
down to one cycle on the amplifiers and 
to two cycles on the seismometers, the VLF 
refraction system is exceptionally versatile 
in application. A combination of high cut ard HTL RS-8 recording oscillograph, 
filters provides a frequency cut-off range | with paper speed adjustable from 7 to 16 
from 8 cps to 48 cps—low enough for _ inches per second. 













For detailed information about the new VLF seismic 


refraction system, write for Bulletin No. $-308. 


at HOUSTON TECHNICAL LABORATORIES 


OD ‘ A SUBSIDIARY OF TEXAS INSTRUMENTS INCORPORATED 


2424 BRANARD «+ HOUSTON 6, TEXAS, U.S.A. *« CABLE: HOULAB 
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FIGURE 9—Habitat of oil in the Free World’s major oil fields according to the subsurface depth 
of occurrence. 
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industry. as these are considered non-commer- the Middle East is excluded, the pic- 


cial at the present time and accurate ture changes noticeably with as- 


estimates as to their amount are phaltic crudes leading the way, fol- 
WRITE FOR ILLUSTRATED CATALOG. 


largely lacking. lowed by the mixed and _ paraffinic 
oils. The largest asphaltic reserves 
HERB of HAWTHORNE f 7. CHEMICAL BASE are located in the Maracaibo Basin. 
P. 0. Bex 788 awe. | The marked preponderance of The Gulf Coast and West Texas 
- 0. ouston 8, Texas 
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Maximum Portability, Open-Face Design 
and Ground-Level Assembly Make 


‘MSCQ 
MASTS 


preferred everywhere by 
experienced drillers 










Designed to stand up under hard usage and save 
time and money for oil well drillers, EMSCO 
MASTS offer a noteworthy combination of 
maximum portability, 
open-face design and 
ground-level assembly. 

Drillers everywhere 
like the unit design of 
mast and superstruc- 
ture which makes 
assembly on the 
ground easy and safe. 
Open-face design 
makes possible fast 
operation of various 
size traveling blocks. Emsco Masts can easily be 
moved in one piece or nested into sections of 
roadable widths. Highly suited for barge instal- 
lation and in oil fields everywhere. 
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Get all the facts today. Call or 
see your EMSCO representative. 


EMSCQ 


EMSCO MANUFACTURING COMPANY 
Garland, Tex. ¢ LOS ANGELES, CALIF. © Houston, Tex. 
General Sales Offices: Dallas, Texas 
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Available through leading supply stores 
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Designed for speed in drilling, 








this rig drilled 7,400 ft in 16 days at a 


location near Lindsay, Oklahoma. Carrying 40,000 lb of weight at the bit, 
it was pumping 641 gallons of mud a minute at 1,800 lb pump pressure to 
pulverize sand and rock and increase the drill’s boring speed. 


Power-Play For Oil 


Mercury Drilling Company—searching for new reserves 
—uses one of the most powerful rigs ever built to thrust 
Pittsburgh Steel Company drill pipe into the earth. 


Packing all the controlled power 
of a diesel locomotive, Mercury 
Drilling Company’s Rig No. 2 is 
a giant among the nation’s ro- 
tary drill rigs. This herculean rig, 
with its 142-ft high derrick now 


working in the oil-laden Golden 
Trend sands of Oklahoma, can bore 
its jet bits into the earth at rates up 
to 1,000 ft a day. It can bullseye a 
one-foot diameter target more than 
three miles underground. 


‘ 


Roughnecks stab the tool joint 
into the waiting end as another 
length of drill pipe goes into the hole. 


Equipped with three 870 hp en- 
gines and three of the largest torque 
converters built, it can supply more 
than 2,400 hp to drive the rotary 
table and mud pumps. Its block, 
weighing nearly 8 tons, was specially 
designed for the rig. 

Compact design throughout and a 
portable mud tank system give the 
rig mobility. On completing a hole, 
it can be knocked down, transported 
to a new location, set up and be drill- 
ing again in less than 24 days with 
favorable weather. 


When you have an investment 
of over a half-million dollars and 
operation costs up to $1,000 a 
day on a rig such as this, you 
can’t afford to waste time. 


Every feature of Mercury No. 2 
is built for speed. From the power 
needed to carry heavy bit weight- 
loads, to the automatic slips for go- 
ing in and out of the hole, it is 
equipped to drill more footage faster 
and more efficiently. Its mobility re- 
duces down time between jobs. 

Quality of the equipment and 
swift supply service are also essen- 
tial to reaching pay fast. Here again 
Mercury saves time and expense. 

This rig with all its equipment 
—including Pittsburgh Steel 
Company’s seamless 414 in. OD 
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Drill pipe, being measured in the rack, is fed into the hole length by length 
as the hole deepens. On a rig such as this it must withstand severe tension, 
compression, torsion and fatigue stresses as well as abrasive wear. 


Grade E Range 2 drill pipe—is 
supplied by one of the independ- 
ent distributors listed at right. 
Already a pace setter, it is hun- 
grily churning after new footage 
records. 


When operations must move fast, 
oil men with a lot at stake prefer 
the services of these distributors. 
Here’s why: 


Independent distributors are 
ready for action. Even the small- 
est item of equipment is available to 
your rig 24 hours a day, seven days 
a week. Well-stocked supply stores 
mean equipment can be on hand at 
the rig with least delay. You can 
count on them in emergencies. 


Their service is flexible. The 
independents are personal friends to 
oil men they serve. Through long ex- 
perience, they know the problems 
and can meet requirements without 
red tape and extra paper work. They 
are free from remote control and can 
make big decisions without wasting 
time. 


Independent distributors help 
keep costs low. With all the extra 
Service available, they keep their 
prices competitive. They can do this 
because of low overhead, and because 
their livelihood depends on meeting 
competition. Thereturn Mr. Indepen- 


dent makes in business stays at home. 


Their equipment is the best. 
Being independent, these distribu- 
tors are free to select from the best 
equipment made, on the basis of per- 
formance and customers’ require- 
ments. They are backed by reputable 
manufacturers—such as Pittsburgh 
Steel Company, a producer of high 
quality seamless oil country goods 
for more than half a century. 


Independents are accessible. 
The distributors at right have 141 
stores covering all major oil fields in 
this country and some abroad. Yet 
each distributor individually concen- 
trates his services in the home areas 
he is best qualified to serve. 


Next time you need a string of 
drill pipe, casing or tubing, get the 
pipe of your choice through the dis- 
tributor of your choice! Specify 
Pittsburgh Seamless! 





For Fast, 
Personal Service 


— these independent dis- 
tributors who carry Pittsburgh 
Seamless drill pipe, oil well tub- 
ing, and casing are ready to meet 
your requirements. 


Home Offices 


Bradford Supply Company 
130 Main Street 
Bradford, Pennsylvania 


Buckeye Supply Company 
18 Harrison Street 
Zanesville, Ohio 


C. W. Cotton Supply Company 
Utica National Bank Building 
Tulsa 5, Oklahoma 


Franklin Supply Company 
624 South Michigan Avenue 
Chicago 5, Illinois 


Houston Oil Field Material Co. 
1524 Maury Street 
Houston, Texas 


Industrial Supply Company 
500 Eighth Street 
Wichita Falls, Texas 


Iverson Supply Company 
400 West Fifth Street 
Tulsa, Oklahoma 


Lucey Export Corporation 
233 Broadway 
New York 7, New York 


Lucey Products Corporation 
624 South Cheyenne 
Tulsa 19, Oklahoma 


McJunkin Corporation 
P. O. Box 513 : 
Charleston 22, West Virginia 


Midland Supply Company 
Box 3105 
Washington St. Station 
Wichita 7, Kansas 


Mountain Iron & Supply Co. 
100 Rule Building 
Wichita 2, Kansas 


Murray Brooks, Incorporated 
P. O. Box 855 
Lake Charles, Louisiana 


Producers Supply & Tool Co. 
706 Commercial Standard Bldg. 
Fort Worth 2, Texas 


Rodman Supply Company 
P. O. Box 2752 
Odessa, Texas 


Southwest Supply Company 
1720 Oliver Building 
Pittsburgh, Pennsylvania 


Superior Iron Works & Supply Co. 
P. O. Box 1800 
Shreveport, Louisiana 


Western Supply Company 
424 North Boulder Avenue 
Tulsa 1, Oklahoma 


Pittsburgh Steel Company 


Grant Building ° 


Pittsburgh 30, Pa. 





District Sales Offices 
Atlanta Columbus Detroit 
Chicago Dallas 

Cleveland Dayton 


Houston 
Los Angeles 





New York Tulsa 
Philadelphia 
Pittsburgh 


Warren, Ohio 





















































areas hold the largest reserves of 


paraffin-base oils. 

It should be pointed out that the 
source data available on crude oil 
base for various areas are limited and 
the results shown may vary somewhat 
should more reliable data become 


available. 


8. SUBSURFACE DEPTH OF 
OCCURRENCE 


Figure 9 presents the subsurface 


depth distribution of oil, by 1000-foot 
increments, in the Free World’s major 
oil fields. As the tabulation indicates, 





the richest subsurface depth interval 
is the 3000- to 4000-foot range which 
holds 26 percent of the total oil dis- 
covered in the Free World’s major 
oil fields. It is noted that from this 
peak the values decrease in both di- 
rections, the decrease being more 
gradual toward the greater depths. 

Of necessity, some of the figures 
that went into these depth computa- 
tions must be considered as approxi- 
mates only, since in some areas the 
necessary geological details were not 
available. 

It is to be expected that the deeper 
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TEXAS 


We are constantly expanding our oil loan 


facilities to meet your ever-growing financial 


needs in the oil industry. 


Our banking services are as close as your fy 


telephone. Call Tulsa, LU 4-3411, and ask [| | 


for our oil loan department. 


MEMBER FEDERAL Oerosit 





\ 


INSURANCE CORPORATION . ~~ 


NATIONAL BANK OF TULS 


The Ok Bank of Umeriew 


OFFERING COMPLETE BANKING AND TRUST SERVICES 
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picture will probably improve with 
time as more and deeper wildcats are 
drilled. However, this is the depth 
habitat of oil as it exists today. There 
must be some reason why the bulk of 
our oil, 85 percent, occurs at depths 
between 2000 and 8000 feet. Any an- 
swer as to the underlying cause for 
such distribution would be a contri- 
bution toward a better understand- 
ing of the processes of oil generation 
and accumulation. 


9. TIME OF DISCOVERY 

Figure 10 shows the number of 
major fields and the amount of oil 
discovered on a yearly basis since 
1900. It is interesting to note the 10- 
year cycle of major discoveries begin- 
ning with the Bolivar Coastal fields 
of Western Venezuela in 1917. The 
peak discovery year with 73 billion 
barrels occurred in 1938 with the dis- 
covery of the Burgan field of Kuwait. 
Small amounts of oil were discovered 
during the economic depression of 
the early thirties following the dis- 
covery of the East Texas field and 
again during the inactive period of 
World War Il. The values for the 
years since 1950 will probably move 
upward as those new fields become 
properly evaluated. 
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What 
can we 


say? 





The portable recorder shown on 
page 143 of the April issue ol 
WORLD OIL is illustrated in an 
improper position. Above is the 
proper position of the instrument. 





Part 2 of ‘‘North Dakota’s 
Nesson Anticline’’ by W. M. 
Laird and C. B. Folsom will 
appear in a future issue of 
WORLD OIL. 
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What Factors Are Contributing 
To Increased Drilling Rates? 








Here’s how the drilling industry has increased penetration rates dur- 
ing the past few years without basic or revolutionary changes. Continuous 
improvement of operating techniques, materials and equipment has done the 
job. And continued use of the factors known to produce increased drilling 


rates promises further improvements in rig performance. 








By W. R. WARDROUP, Humble Oil & Refining Company, Midland, Texas 
and GEORGE E. CANNON, Humble Oil & Refining Company, Houston 


THE RATE OF drilling in the U. S. In 1950 the average footage per 
has steadily increased the past few rig year in the U. S. amounted to 
years. Some of the major factors 35,369 feet and increased to 45,200 
which have contributed to improved feet in 1954. This improvement has 
rig performance are improved bits not resulted in reduced well cost nor 


factors which effect the rate of drill- 
ing and the use of specialized equip- 
ment and techniques developed dur- 
ing recent years. 


and the use of more bit weight, im- reduced footage cost. The upward Bits and Drill Collars, Improve- 
provements in circulating fluids, and trend in well cost could be halted or ments in bit designs and materials 
more efficient utilization of hydraulic — reversed if more careful consideration have contributed considerably to the 
horsepower. was given to some of the more basic _ increased drilling rate during the past 
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Wider application of these factors will increase penetration rates .. . 


Improved bits. Use of right type of bit. 
Larger drill collars and stabilizers. 
Proper selection of circulating fluid. 
More efficient hydraulic systems. 


Proper bit weights and speeds. 


Less personnel fatigue by using air 
hoists, power slips and tongs, feed con- 


trols, etc. 
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FIGURE 1—Drilling rate obtained with diamond drilling bits in the Armstrong 8, Armstrong field, 
Kenedy County, Texas. 


few years. The use of large drill col- 
lars and stabilizers to minimize the 
rate of hole deviation has allowed 
more weight to be applied to the bit. 
In many areas, it is standard practice 
to use 6-inch collars in a 634-inch 
hole, 7-inch collars in a 77-inch hole, 
and 8-inch collars in an 834-inch hole. 
The use of increased numbers of drill 
collars has been possible through im- 
proved drill-collar joint design and 
drill-collar maintenance. By perform- 
ing routine field inspections, the num- 
ber of fishing jobs for drill collars has 
been minimized. Bit weights amount- 
ing to 10,000 pound per inch of bit 
diameter is not uncommon in the 
harder formations. 

The type of bit used is also very 
important. It is unfortunate that the 
drag-type bit is passing out of the pic- 
ture as there are numerous formations 


and areas where other type bits have 
not been able to compete with the 
rates obtained with drag bits. The 
judicious use of what might be termed 
special bits has contributed to the im- 
provement in drilling rate during re- 
cent years. One of the so-called 
special-type bits is the chert bit. Al- 
though not a cure-all for hard-rock 
drilling, its use has gained in popu- 
larity and has resulted in consider- 
able saving in rig time and cost in 
many wells. 

Table 1 shows what is probably an 
extreme example of the savings that 
can be made with the chert-type bit. 
This table shows the performance of 
conventional and chert-type bits in 
two wells drilled in the Yarbrough 
and Allen field in Ector County, 
Texas. In drilling a chert section of 
106 feet from about 8230 feet to 8336 


TABLE 1 
Comparison of Chert-Type and Conventional Rock Bits 
Yarbrough and Allen Field, Ector County, Texas 





Interval | No. of Total Feet per Cost per 
Drilled, Ft. | Bits Hours Hour Foot 
Conventional 8,233 
8,339 20* | 74% | 1.4 $143 
Chert type 8,230 | | 
8,336 1 } 26 4.1 | $ 25 


* 17 Reamers. 
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feet, a total of 20 conventional bits 
was required in one well as compared 
to one chert-type bit in an offset well. 
The cost per foot was reduced from 
$143 when conventional bits were 
used to $25 in the well using the chert 
bit. 

Another type of special bit which 
is gaining in popularity is the diamond 
drilling bit. The diamond drilling bit 
has proved most successful in the 
7-inch OD or less. 


There is a great deal to be learned 


smaller sizes, i.e. 


about the type of formations in which 
diamond drill bits can be most suc- 
cessfully employed. Unusual as it 
might seem, there is some property 
other than formation hardness which 
appears to be the controlling factor 
in considering the use of diamond 
drill bits. 

Figure 1 shows the drilling rate ob- 
tained with diamond drilling bits in 
the Armstrong 8, Armstrong field, 
Kenedy County, Texas. Four 63- 
inch diamond drill bits were used in 
drilling medium-hard Frio and Vicks- 
burg formations from 11,000 to 16.- 
O00 feet. The fifth bit used from 16,- 
000 to 16,497 feet was left in the hole. 
Each of the first four bits was pulled 
only because well logs were desired 
and not because the bits were dull. 
Figure 1 also shows an estimated 
penetration rate using conventional 
rock bits based on experience in the 
area, and it is seen that 45 rig days 
were saved by using diamond bits. It 
is estimated that 84 conventional rock 
bits would have been required to drill 
the interval. Time on bottom was 86 
percent as compared to 40 to 45 per- 
cent when using conventional bits. 
An 18-pound per gallon mud _ was 
used on this well. A reduction in 
number of trips undoubtedly saved 
thousands of dollars in mud cost by 
eliminating pressure surges and gas 
cutting. 

Equally as good results have been 
obtained on other wells in the South 
Texas area in drilling Frio and Vicks- 
burg formations. However, diamond 
bits have not been successful in drill- 
ing the Travis Peak formation in 
South Texas. Likewise, the use of dia- 
mond drill bits in the Pennsylvanian 
and Mississippian formations in West 
Texas and New Mexico has been gen- 
erally unsatisfactory with the results 
unpredictable. 


Selection of Circulation Fluid. For 
several years considerable attention 
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was given to the design of the hy- 
draulic system and its effect on rate of 
penetration. It was well-recognized 
that fluid properties played an im- 
portant part in rate of penetration. 
More recently this has been receiving 
more attention. 

much discussion 


There has been 


about the effect of mud density on 
drilling rate. The reduction obtained 


TABLE 2 


Effect of Variation in Mud Density on 
Drilling Rate 


Georgia B. King B-2, Means District, Andrews 
County, Texas 


Hole Size—8% inch 

Bit Weight—68,000 Ib. 
Circulation Rate—625 gpm 
Formation—San Andres Dolomite 
Depth—4,800 ft. to 5,400 ft 


Mud Weight, 


Relative Drilling 
Lb. per Gal. 


Rate Percent 





Water... 100 

8.9 ‘ 82 
9.23... 78 

9.6 72 

| ae 76 

10.1 73 
10.5 ; 62 

- 57 
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CARTHAGE MARBLE - 7 CORES 


2000 3000 
HYDROSTATIC PRESSURE 


FIGURE 2—Drilling rate vs. hydrostatic pressure. 


in drilling rate as the mud density 
increases has been attributed to sev- 
eral things. Field and laboratory ex- 
periments indicate that density 
change alone is not the controlling 
factor and that other properties which 
accompany density changes and are 
not now measured will have to be 
investigated. 

Table 2 shows the results of a series 
of tests conducted at the Georgia B. 
King B-2, Andrews County, Texas, in 
which the mud density was varied 
from 8.9 to 11.2 pound per gallon. 
During the tests, bit weight, rotary 
speed, and circulating rate were main- 
tained constant at the values shown 
on Table 2. In this series of tests only 
small batches (75 barrels of each 
weight mud) were used, and the drill- 
ing rate was accurately recorded as 
the mud was discharged from the bit. 
Assuming the drilling rate with water 
to be 100 percent, the data in Table 2 
show the relative drilling rate to be 
reduced to 57 percent as the drilling 






4000 


mud weight was increased to 11.2 
pounds per gallon. In these tests, the 
volume of mud was such that the 
change in the hydrostatic pressure on 
the formation was insignificant. 

In some formations, increasing the 
hydrostatic pressure may reduce drill- 
ing rate. However, these pressure ef- 
fects will vary with the permeability 
and perhaps other properties of the 
formation. Figure 2 shows the results 
obtained in the laboratory with three 
different types of formations. The 
very permeable Lueders limestone 
was not effected by increasing the 
pressure. However, there was consid- 
erable reduction in the drilling rate as 
the pressure was increased on less 
permeable Frio shale and Carthage 
marble. 

During the past two years there 
have been numerous articles written 
on air and gas drilling. It is un- 
fortunate there are so few areas 
where this method of drilling can be 
used because of formation waters. 
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FIGURE 3—Comparison of drilling rate-mud vs. aereated fluid Huapache Oil Unit 1, Lea County, N. M. 


There is much-needed research to be 
done on the problem of shutting off 
formation waters in order that the 
air or gas method of drilling may be 
extended. In Humble’s operations air 
or gas drilling has been used success- 
fully in North Texas, West Texas, 
Southwest Texas, and New Mexico. 
The most outstanding results Humble 
has obtained using gas drilling is in 
Val Verde County, Southwest Texas, 
the results of which are given in Table 
3. This table shows that in drilling 
comparable formations from approxi- 
mately 1500 to 9500 feet, the use of 
gas instead of mud as the circulating 
fluid saved 40.6 rotating days and 107 
rock bits. The wells compared are 
located about three miles apart. 

In some areas it is impossible to use 
air or gas as the drilling fluid and 
aerated mud or water may be used. 
An increased drilling rate may be 
obtained as compared to using mud or 
water. Humble has had very little ex- 
perience with aerated-mud drilling. 
However, controlled tests in one well 
have shown that improvements in 
drilling rate can be obtained. Figure 
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3 shows the data obtained in the 
Huapache Oil Unit No. 1, New 
Mexico, when alternate 10-foot sec- 
tions were drilled using mud and air- 
mud mixture. Because approximately 
20 minutes were required for a com- 
plete circulation cycle, only the last 
5 feet of each 10-foot interval drilled 
were considered for this comparison. 
An increase in penetration rate of 
23.6 percent was realized over the 
entire test section of hard limestone 


when an air-mud mixture was used 
instead of mud. 

We are all familiar with the in- 
creased penetration rates that can be 
obtained by using water in place of 
mud whenever possible, using a low- 
solid-content drilling mud and using 
oil emulsions in either mud or water. 
Generally, improvements in drilling 
rate and bit life are noted regardless 
of the type of bit being used or the 
formation penetrated. Until recently 


TABLE 3 
Comparison of Gas vs. Mud Drilling 


Vinegarone Field—Val Verde County, Texas 
























































| Ft. Drilled No. of 
Footage Hours per Hour Footage Bits 
Total Days | Interval, Ft. Drilled Rotated Rotated per Bit Used 
WELL NO. 1—GAS OPERATIONS 
a | 1,581-9,500 7,919 224.25 35.3 377 21 
14.0 5,920-9,500 3,580 113.5 31.5 256 14 
WELL NO. 2—MUD OPERATIONS 
— : ~ 
57 5,999-9,488 3,489 | 854.25 | 4.1 47 74 
WELL NO. 3—MUD OPERATIONS 
80 itn dete eed 1,500-9,504 8,004 | 1,198.0 | 6.7 | 62 | 128 
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Photo of Wilson Pump on 
location. Note size in com- 
Parison to the engines. This 
pump is compact in design 
and construction, with the 
capability of handling high 
volumes, pressures and HP 
capacity. 
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Be Modern Buy Wikon 





Wilson Revolutionary Chain 
Drive means no gears. This adds 
greatly to the efficiency and is 
proof against damage which was 
Previously caused by gear teeth 
breakage. 

















FIGURE 4—Bit-cleansing action. 


it was assumed that the ultimate had 
been achieved as far as liquids were 
concerned when clear water was used 
as the circulating medium. 

However, tests by several operators 
have shown that the performance of 
rock bits can be improved by the use 
of surfactant materials in the water. 
The mechanism by which bit perform- 
ance is improved by the use of sur- 
factant materials is not clearly under- 
stood, and a large amount of research 
work remains to be done on this prob- 
lem. Some idea of what might be 
happening is illustrated by Figure 4, 
which is a picture of a laboratory bit 
used to drill hard shale. 

The balled-up bit shown on the left 
was used with fresh water, and the 
clean bit shown on the right was used 
in connection with a surfactant ma- 
terial in the water. Table 4 shows field 
data obtained using two types of sur- 


factant materials, i.e., the anionic o1 


negative-charged particle and the 
non-ionic or neutral particle. In the 
first tests in the Hutex Devonian field, 
the use of the anionic surfactant re- 
sulted in improved bit life, 214 feet 
per bit to 346 feet per bit; increased 
penetration rate—20.71 feet per hour 
to 23.88 feet per hour; and reduced 
the number of bits from 6.4 to 4 re- 
quired to drill the 1385 feet of test 
section. 

The test was continued using a non- 
ionic material and no improvement 
in bit performance was observed. 
However, in another series of tests in 
the Dean Devonian area of Lea 
County, New Mexico, using the non- 
ionic surfactant, the number of bits re- 
quired to drill a 4800-foot section was 
reduced from 57.6 to 42; footage per 
bit was increased from 83.8 to 115.2; 
and drilling rate was increased from 
10.43 feet per hour to 12.65 feet per 
hour. The use of surfactant materials 








TABLE 4 
Effect of Surfactant Materials on Bit Performance 
INTERVAL, FT. Rotating | Footage 
Drilling No. Bits Feet Time per 
Fluid From To Footage | Required| per Bit | Hours Hour 
| 
1. HUTEX DEVONIAN FIELD—ANDREWS COUNTY, TEXAS 
Average | 
7 Wells Water 5,182 | 6,552 1,370 6.4 214 66.14 20.71 
1 Well | Surfactant* 5,108 6,493 1,385 4 346 58.00 23.88 
Average | | | 
7 Wells | Water 6,552 | 7,689 7 5 227 56.43 20.15 
1 Well Surfactantt 6,493 | 7,611 8 5 224 H 60.00 18.62 
2. DEAN DEVONIAN AREA—LEA COUNTY, NEW MEXICO 
a ree eee spccgtinidandaiiete ‘< Aa eS acieteniaeel Same (enna ead 
Average | | 
5 Wells | Water | 4,963 9,760 1,827 57.6 3.8 462.75 10.43 
1 Well SurfactanttT 4,750 9,590 4,840 42 } 115.2 382.75 12.65 





* Anionic Type. t Nonionic Type. 
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offers a most promising approach to 
increasing drilling rate where liquids 
are used and may also have applica- 
tion in air or gas drilling. 


Hydraulics. As mentioned previously, 
less attention is now given to the hy- 
draulics of the rotary system of drill- 
ing. However, excellent work still is 
being done by some individuals and 
study committees within the API, The 
hydraulic system continues to be the 
key to success of the rotary system of 
drilling. A large amount of work re- 
mains to be done in evaluating the 
larger-size mud pumps which have 
become available during the past few 
years. 

In drilling the softer formations, the 
design of the hydraulic system is very 
important. However, the hydraulic 
system may become of secondary im- 
portance as the formations become 
harder and the ability to generate 
cuttings decreases. 

In a series of tests conducted in the 
Georgia B. King, No. 2, Deep Rock 
field, Andrews County, Texas, a uni- 
form lime section was selected for 
test purpose from 6790 feet to 8220 
feet. The bit size used was 834-inch 
and a bit weight of 60,000 pound was 
used. Alternate intervals of from 5 to 
45 feet were drilled using a 650- and 
a 925-hp pump. The horsepower de- 
veloped by the smaller pump averaged 
about 350 and by the larger pump 
about 600. The average drilling rate 
using 350 hp was 19.56 feet per hour 
as compared to 19.3 feet per hour 
using 650 hp. 

As formations become softer, how- 
ever, horsepower plays an important 
part in drilling rate. As an example, 
in the Borregos field in Southwest 
Texas, the rate of penetration was in- 
creased from an over-all average of 
28.7 feet per hour to 114 feet per 
hour by increasing the hydraulic 
horsepower input from: 200 to 800. 

On most power rigs it is the prac- 
tice to operate at constant pump pres- 
sure. Figure 5 shows a calculation as- 
suming 10,000 feet of 5-inch OD drill 
pipe, an 85¢-inch hole and 2000- 
pound mud-pump pressure, Calcula- 
tion for nozzle size and relative drill- 
ing rate have been made using water, 
a 10-pound per gallon mud, and a 
mud weighing 14.0-pound per gallon. 
It can be seen from these data that 
the relative drilling rate varies con- 
siderably with the nozzle size and 
amount of mud circulated as well as 
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‘THE NEW NO. SSS |S THE ANSWER TO 
A PIPELAYER’S DREAM WHEN IT COMES TO 


CRADLING BIG INCH’’ 


T. E. Davis, Superintendent 
Williams Brothers Company 





Ors of the first orders for the all-new CAT* 
No. 583 Pipelayer came from Williams Brothers Com- 
pany, Tulsa, Oklahoma. A unit was put to work im- 
mediately in Virginia on a section of the 30-inch gas 
pipeline being built from Texas to New York for Trans- 
continental Gas Pipeline Corp. of Houston, Texas. 


After watching the No. 583 at work beside other 
Caterpillar-built machines, Superintendent T. E. Davis 
commented: 


“I’ve been 26 years with Williams Brothers in pipe- 
line work using Caterpillar-built equipment. In my 
opinion, there is no better equipment made. And the 
new No. 583 is the answer to a pipelayer’s dream when 
it comes to cradling big inch.” 


Mr. Davis particularly liked the ground clearance 
and counterweights on the new unit —the first pipelayer 
which is all pipelayer and not a tractor attachment. 


The No. 583 has good stability and balance to obtain 
the best ground pressures on each track. In addition 
the counterweights retract well over track to give 
maximum right-of-way clearance. And they stay put 
in retracted position without hydraulic pressure. 


The No. 583, with a lifting capacity of 130,000 
pounds, is the most efficient pipelayer in history. 
Caterpillar engineers worked closely with pipeline 
people in designing it, so it answers the problems you 
wanted licked. No detail has been overlooked. 


It has so many new developments, it must be seen 
personally to be appreciated. A few of these features 
are: the live drive which supplies steady power to the 
boom and load lines independent of the flywheel clutch, 
torque converter drive which permits crawl speeds 
necessary for lowering in, 21-inch ground clearance and 
others. So see the No. 583 soon. Your Caterpillar Dealer 
will show you how the first unit-built pipelayer can 
boost profits on your jobs. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR’ 


*Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 





































the density of the liquid. In this par- 
ticular example, the relative drilling 
rate was reduced from a maximum of 
69 using water to a maximum of 37 
using a 14-pound per gallon mud. 
This explains the reductions in drill- 
ing rate that are observed as the mud 
density is increased. 


Bit Weight and Rotary Speed. [it 
weight and rotary speed play a very 
important part in drilling rate. Un- 
fortunately, we are unable to take full 
advantage of both of these factors. In 
actual operations there is always a 
compromise because of bit cost and 
the cost of making round trips. The 
large improvement in drilling rate 
cited in the opening paragraph is the 
result, not only of bit improvements, 
but also of a better understanding of 
the mechanism of obtaining the maxi- 
mum footage from a bit at the fastest 
economical rate. 

The effect of bit weight and rotary 
speed on drilling rate has been investi- 
gated in Humble’s drilling research 
laboratory. In this laboratory, minia- 
ture bits are used to drill small 
samples, and formation conditions of 
temperature and pressure can be du- 


plicated. 


Auxiliary Equipment. In addition 
to the factors directly affecting the 
rate of penetration there are several 
items of auxiliary equipment which 
will affect the rate of drilling either 
in increased penetration rates or de- 
creased trip time. Several types of 
feed controls are available which have 
been found to be satisfactory. A com- 
parison of penetration rates on 7 wells 
before and 10 wells after the installa- 
tion of a feed control on a Humble rig 
in West Texas showed a 10.6 percent 
increase in penetration rate on those 
wells drilled with the feed control. 
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TOTAL NOZZLE AREA- SQ. INCH 
FIGURE 5—Effect of mud weight on relative drilling rate. 


Air hoists in the derrick have been 
found to be a safe and efficient 
method for handling long strings of 
drill collars as well as reducing trip 
time. Also, the use of air hoists on 
the floor has proved to be a more 
efficient and safer method for han- 
dling drill pipe and casing than the 
cathead. 

An item which is difficult to justify 
on a rig drilling shallow wells is power 
slips. However, on deep wells the use 
of power slips will reduce crew fatigue 
which will contribute to decreased 
trip time. 

Hydraulic couplings, torque con- 
verters, air brakes, adjustable stabbing 
boards, and power tongs also con- 


tribute indirectly to increased drilling 


rates because of decreased fatigue of 


personnel and decreased rig down- 


5 


time for repair. 


Conclusions. The oil-drilling industry 
in the U. S. has steadily increased the 
rate of penetration over the past years 
by continuous improvements in op- 
erating techniques, materials, and 
equipment. A more widespread use 
and application of the factors which 
are known to produce increases in 
drilling rate should result in con- 
tinuous improvements in rig per- 
formance in the future. 
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The Golden Gulf Coast 


Footage drilled along the Texas-Louisiana Gulf Coast in 1955 amounted to 14 
percent of the U. S. total. The 1956 forecast predicts the drilling of 36 million 
feet in the area, or 16 percent of the national total. Average depth of the 3800 
new Gulf Coast wells last year was 8350 feet . 
4075 feet. Worip O1’s June issue will bring you up to date on developments in 
the area. There will be stories on deep well drilling . . . 
many others. Watch for the Gulf Coast Issue in June. 


. compared to U. S. average of 


offshore drilling . . . and 
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Left is the $3 million “Scorpion” of Zapata Offshore Company being 
outfitted at Galveston, Texas. Note the two 20-foot diameter tubes 
that are part of the flotation arrangement. The one on the left also 
houses the generating equipment and water tanks. The tube on the 


neageretong Near new 

















right houses the active mud tanks, mud lab, and cementing equipment. 





Note the teeth of the rack on the corners of the legs that are used for 
raising and lowering. Photo at right shows the “Scorpion” on its first 
location near Aransas Pass. Location for the Standard Oil Company of 
Texas is in 46 feet of water and about 2'2 miles from the beach. 


The Platform With Electric Legs 


The unique three-legged Zapata drilling barge is on its first test—a test 


for oil . . . and a test of a radically different type of platform. 


ZAPATA OFFSHORE Company for- 


mally accepted the three-legged, 9 
million-pound, self-contained drilling 
platform, “The Scorpion,” at cere- 


March 20. 
This unit designed and built by R. G. 


monies in Galveston on 


LeTourneau, Inc., is the first three- 
legged mobile platform for use in 
offshore operations. The completely 
self-contained steel platform, costing 
approximately $3 million, was built at 
Natchez, Miss., and floated to Galves- 
ton where it was outfitted, There are 
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many unique features on this drilling 
platform that make it a decided de- 
parture from the design of other plat- 
forms now operating, or under con- 
struction, for offshore drilling. 

The Scorpion’s 20 foot-deep body 
reaches 
location. There the legs are lowered 
to the ocean floor and the platform 
elevates itself to the desired height 


is a floating barge until it 


above the water. Physical dimensions 
are presented in Table 1. The spuds, 


located in wells outboard of the two 


sides and the aft end, are 140 feet 
high, They are open designed units, 
truss braced with tubular steel for 
stress loads, thus affording minimum 
resistance to wave action. The open 
design truss braced legs are of all- 
welded steel construction. A pontoon 
tank forms the lower end of each leg. 
Gear racks on the legs extend onto 
the pontoons to permit raising them 
into the spud wells during towing. 

The three triangular shape spuds 
are raised by 63 electric motors. These 
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“Scorpion 


Drilling floor of the 


drawworks that is mounted under the floor. 





TABLE 1 
Descriptive Data and Design Characteristics 


er 
Draft fully loaded 
(approximately) ........ 11 ft. 6 in. 
Maximum height, platform 


deck to pontoon bottom..... 140 ft 
Displacement ............ 4000 tons 
a Pee 2000 tons 


Major Drilling Equipment 


GENERAL 
ee 150 ft 
Length, including end spud 
I aval a: hn ware @/u-a blading 185 ft 
ON Perr ree 80 ft 
Width, including side spud 
SE anak, ode Wiad Akay Seal 150 ft 
DRAWWORKS 


1500 input hp 
6 hoisting speeds 
3 rotary speeds 
2 reverse speeds 
30 inch x 47 inch grooved drum 
54 inch x 11 inch self-energizing brakes 
60 inch hydromatic brake 
45 inch dual high and lo drum clutches 
All drawworks clutches air controlled 
remotely 
DRIVE 
4-engine compound 
28 inch dual master clutch 
32 inch master compounding clutch (pro- 
vides two easily separated units of 
two engines each) 
32 inch pump clutches 
11 inch pitch quad compound chain 
1% Inch pitch sextuple pump driving 
chain 
ENGINES 
4 twin diesel torque converter units 
Rated 400 hp continuous torque con- 
verter—dumping type 
28 inch clutches to drive 
PUMPS 
2—8 inch x 18 inch pumps 
Rated 925 input hp at 65 rpm 
Displacement 930 gpm at 65 rpm 
CATWORKS 
350 input hp drawworks 
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Drum for coring line operation 
Powered by twin diesel torque converter 
unit (identical to main engines) 
DRILLING CONTROL 
Driven through hydromatic brake shaft 
to drumshaft 
Automatically controls bit weight 
through variations in dead line pull 
BLOCKS 
Crown block 6—50-inch diameter 
sheaves for 1 %,-inch line rated 500 
tons (special fast line sheave in der- 
rick provides additional capacity) 
Traveling block 6—50-inch diameter 
sheaves for 1 34-inch line rated 480 
tons 
SWIVEL 
Rated 400 tons 
ROTARY 
Rated 350 tons 
HOOK 
Rated 450 tons 
DERRICK 
140 foot x 30 foot base; 100 mile per 
hour actual wind load capacity, 1,100,- 
000 pound capacity; 1,400,000 pound 
capacity substructure 
ELECTRIC GENERATING EQUIPMENT 
2 diesel engines direct connected to 2 
200KW AC 440/.220 volt 1200 rpm 
electric machinery generators 


" showing the catworks, blowout preventer controls, and in the inset the drillers console for the operation of the 


motors are three phase gearmotors 


and are enclosed in water tight com- 
partments in the 


electric 


spud housings. 


Twenty-one motors are re- 
quired to raise each ‘spud; seven to 
each corner of a leg. 

The gearmotors, working through 
a final pinion gear, mesh with and 
operate the racks that are an 
integral part of the upright members 
that form the three 
of the triangular shaped legs. The 
21 motors are synchronized, but oper- 


gear 


corners for each 


ate independently to raise or lower 
one leg, six inches at a time. Each leg 
is raised separately. 

It takes approximately one minute 
foot. All 


load 


to raise the platform one 


motors have integral motor 


brakes that set me hanically when the 


electric power#is cut off and release 


electrically when power is applied. 
These gearmotors, mounted in the 
spud housing, are easily accessible 


through the watertight hatches on the 

deck. 
Electrical 

legs and elevating and lowering the 


power for operating the 


platform is supplied by four diesel en- 


gine driven AC generators. These 


units also furnish electrical 


power 

power for operating the two 250-ton 

revolving cranes and the three elec- 
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than any other type of power or transmission 
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Horsepower for Horsepower... 








ALCO 








Standard-Package 


DIESEL-ELECTRIC DRILLING PLANT 


drills deeper, faster, more economically 


Completely self-contained, the ALCO diesel- 
electric drilling power package provides 
100 per cent standby. No other power is 
required. 


The basic ALCO unit provides 1370 hp for 
drawworks drive and 600 hp for two mud- 
pump drives, plus power for lighting and 
other auxiliaries. A wide variety of stand- 
ard modifications allow for larger mud- 
pumps, rotary, mud-mix or coring-reel 
drives. 


Flexibility and simplicity are prime reasons 





ALCO 











for the diesel-electric plant’s economy. The 
driller has finger-tip control of smooth 
electric power for all operations, under any 
drilling condition. And the skid-mounted 
components can be moved readily from 
site to site. 


This ALco diesel-electric drilling power 
package is available at a cost comparable 
with that of an ordinary power rig. Con- 
tact your nearest ALCO representative or 
write P. O. Box 1065, Schenectady 1, N. Y., 
for a detailed brochure. 


ALCO PRODUCTS, INC. 


NEW YORK 


Sales Offices in Principal Cities 








WORLD OIL 


(For more data on advertised products, use Readers 








Service blue cards, last page this issue.) 
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Main deck plan: Spud wells set outboard of the main part of the barge. Living quarters are built 
on the main deck and rise two stories above it. Controls for raising and lowering the spuds are 
on top of living quarters. 


trical winches mounted on the plat- 
form deck. The engine generator sets 
are located in the starboard tube of 
the barge structure. 

Spud operation and platform ele- 
vation is controlled from the opera- 
tor’s control station on the deck atop 
the crew quarters. 

The 1500 horsepower drawworks is 
below the floor 


mounted drilling 


where it is protected from salt spray. 


A smaller 350-hp drawworks has been 


modified and is on the rig floor for 


core line operation and catheading. 

Two mud pumps, each rated at 925 
continuous horsepower input at 695 
revolutions per minute, are driven by 
four diesel engines. A four-engine 
drive compound with a fifth shaft 
with a master compounding clutch 
has been installed, By disengaging the 
pumping clutches and engaging this 
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Spud Housing 








- T 
Drill Water i lf | | u| Ory Mud Woter 
| J 
Aus 
L Pumos Diese! 
Orawworks ~ 4 4 aa | Fuel 
we name sl 3 a 
° a Ory Void 
6 “ Engines’ 2 Buk |g L > 
eaten as > + 
eas : 2" (ee 
ais > 3 Mud |Z Mud 

Mud Pumps > ln o ioe 

e 

Mud Lob. & Chem Air Come> ‘ Hopper —_ 

(Orili Water Under) 
. aie ices 
N N ey Woter 
/ \ Tank} 
l 1 T-10 
\-Mud Tonks 4 Due 


Cementing Unit 








Below deck plan: Note tubes on either side of floor and how they are utilized for mud and water 
storage, machinery rooms, and active mud tanks. 
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master clutch, preparations to hoist are 
minimized and are controlled entirely 
from the drillers station. 

The brake the draw- 
works below the floor, is a straight 


lever, from 
mechanical linkage that can be oper- 
ated at the on the 
chain side of the catworks. The drill- 


drillers console 
ers console provides fingertip controls 
which enables a single man to operate 
the entire drilling rig. 

All main drilling 
below deck protected from salt water 


equipment _ is 


spray. Only the catworks and _ pipe 
racks are on the main deck. The rig 
is provided with a 60-inch hydramatic 
brake and automatic drilling controls. 

The barge structure is of tubular 
and _ corregated to provide 
maximum structural streneth and sta- 
bility with minimum weight and in- 
ternal bracing. Three large tubes, one 
on starboard, one on the port, and 
one on the aft end form the basic hull 
structure. These are joined by the 


design 


center section which has a corrugated 
bottom design. Tubes and center sec- 
tions are divided into compartments 
by bulkheads, decks, and water tight 
doors. Construction is of all-welded 
design. 

Air-conditioned quarters for 46 men 
are located aft of the pipe rack and 
are built above the upper deck. The 
galley and recreation. room are in- 
cluded in this two story housing. 

A heliport can be installed, if. re- 
quired, on top of the aft spud. A stair- 
way is already in place to provide 
access to and from the landing area. 

The platform has a fully loaded 
draft of 11% feet, can be towed in 


moderate seas, and located under 


most conditions of waves and pontoon 


bearing area, 


The Scorpion left Galveston on 
March 22 and arrived at its first loca- 
tion on March 25. The _ location 


for the Standard Oil Company of 
Texas is in 46 feet of water and is 
the 


approximately 2'% miles from 


beach. Fifty-nine feet of conductor 
pipe was driven and on March 28 the 


well was spudded and 20-inch surface 
pipe was set. This test is slated to go 
to 10,500 feet. Besides testing subsur- 
face strata for oil or gas this will also 
be a test for the sea worthiness and 
the adaptability of the Platform with 
Electric Legs to the rugged require- 
The End 


ments of offshore drilling. 
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Fracturing, cementing, and acidizing demand a union that can take it . . 


These services require a union that makes-up — seal... their rugged Acme threads make-up and 
and breaks-out fast, a union that seals securely — break-out fast... their extra tough sub ends and 


on job after job, a union that withstands the — wing nuts take constant abuse—and ask for 


severe abrasive action and extremely high pres- | more—day after day. 

sures and volumes of these operations. @ Because WH ECO Unions fulfill these demand- 
And WECO Unions can take it. Their famous — ing requirements so successfully they are used 

ball and cone seat forms a positive, leak-proof — by the majority of service companies. 


U-16-55 


WELL EQUIPMENT MFG. CORP. 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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1886 





Sweeney's rotary drill of 70 years ago had some features 
in common with rigs of today. 
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Whether it’s muddy water, oil, 


or a complex chemical system .. . 


This mud mixer used shortly after the turn of the century 
served same purpose as today’s mixers. 


It's Still Called Mud 





For the ‘weevil’ or the 30-year veteran, here is an easy-to-understand ex- 


planation of the composition and application of drilling muds. 


By DR. GEORGE R. GRAY 


Baroid Division, National Lead Company, Houston 


Mup TECHNOLOGY has developed 
along with the advances in drilling 
equipment and techniques. In 1845 
a French engineer named Fauvelle 
used water pumped through a hollow 
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boring rod to bring the drilled par- 
ticles to the surface while drilling 
water wells. P. Sweeney in 1886 re- 
ceived a U. S. 
drill” that displayed many features of 


patent on a ‘stone 


today’s rotary drilling rig, including 
the swivel head, rotary drive and 
roller bit. The role of mud as a seal- 
ing agent was recognized about that 
time. 


1956 
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Part of the mud system on a mod- 
ern rotary rig 


1956 


A U.S. patent application filed by 
M. J 


ise of “a stream of water and a quan- 


Chapman in 1887 mentions the 


tity of plastic material, whereby the 


core formed in the casing will be 
washed out and an unpervious wall be 
formed along the outside.” He sug- 
bran, eraln, 


eested the use of clay. 


cement and similar materials. By 
1906, a device for mixing surface clay. 
or gumbo, with water was available 
as auxiliary equipment for the rotary 
rig, but most mixing was done by the 
crew with shovels. 

In the last 25 years, a host of sub- 
as addi- 


MOUS 


stances have been proposed 
tives for drilling mud. Over 
patents have been issued on drilling 
fiuids, covering entries in the diction- 
ary of chemical products from Acacia 
gum to Zein. Price lists of suppliers of 
mud materials now list over two dozen 
ready fon 


products in the warehouse 


delivery. to the well site lhe com- 
plexity and cost of 
cluding such components seems to 


justify the title “drilling fluid.” but at 


a composition in- 


the well its still called mud 


Mud Has Many Jobs to Do. J oday. 


as in the days of P “stone 


Sweeney "s 


Le Ar ITANDTI TN \IT 
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drill,” mud is used to remove cuttings 
from the hole. Although gas or air is 
used to carry the cuttings out of many 
wells, by far the greater number of 
wells are drilled with mud. Carrying 
capacity depends on viscosity and 
density of the mud and on the veloc- 
ity of rise of the mud in the annulus 
between the wall of the hole and the 
drill pipe. Capacity of the pump 1s 
an important factor. Sometimes the 
viscosity of the mud must be kept 
high because the pump capacity 1s 
low 

A second important function of 
mud is to keep the fluids in the for- 
mation from entering the well. Blow- 
outs, caused by uncontrolled flow of 
vas. oil, or salt water into the hole, 
are prevented by keeping the hydro- 
static pressure of the mud column in 
excess of the fluid pressure in the for- 
mation. Not infrequently the hydro- 
static head must be 1% times that of 
water. In deep drilling, the density of 


Q 
.( 


the mud often is as high as 1.8 and 


sometimes is as high as 2.3. 


Another 


porous rocks so that mud is not lost 


job of the mud is to seal 


into the formation. Loss of circulation 
occurs when the openings in the rock 
are large enough to allow the whole 


mud to enter. Particles of larger size 





are added to bridge the openings, o1 
cement or other materials are intro- 
duced to solidify in the voids. If the 
openings in the rock are too small for 
the mud solids to enter, they filter out 
on the face of the rock, forming a 
cake, and only the liquid from the 
mud enters the pores. The permea- 
bility of this filter cake then deter- 
mines the rate of loss of liquid from 
the mud. This liquid invades the for- 
mation and invasion of filtrate is an 
important factor in electrical logging. 
The amount and chemical content of 
the filtrate may 
up of the completed well. Thick filter 


influence the clean 


cake may cause sticking of tools and 
poor cement job 
Mud 


in place and prevents caving of shale 


holds gravel and loose sand 


Good mud makes possible drilling 


with thousands of feet of open hole 


and effects a big saving in casing 
Mud also cools the bit and lubricates 


the drill string. 


Mud Composition Varies. \Mud 
varies in composition from so-called 
“clear water” to emulsions containing 
a dozen commercial products, some 
dissolved and others suspended. Costs 
show a wide spread from only a few 
cents to over $20 a barrel. The liquid 
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phase of the mud may be water, oil 
or both. If both, the emulsion may be 
either oil-in-water or water-in-oil. By 
far the majority of wells are drilled 
with water-base-mud. 

The composition of mud, like that 
of hash, depends partly on accident 
and partly on design. The water phase 
contains the soluble salts picked up 
from the formations drilled and the 
treating chemicals that have been 
added. The solid phase may be classi- 


fied roughly into coarse and fine, or 


into enert and gel-forming fractions. 
By coarse is meant particles having an 
effective diameter greater than 0.5 
micron and extending up into sizes 
that barely pass the mud screen. The 
coarse fraction consists of sand, lime- 
stone, shale and other materials from 
the formations drilled and finely 
ground barite which has been added 
to raise the density. Barite is the only 
heavy mineral commonly used to raise 
the density of mud. Hematite has 
been used as has galena and ferro- 
phosphorus in rare instances. 

Also 


tion are the 


included in the coarse frac- 


materials that may be 
added to stop loss of mud to porous 
formations. Among the materials used 
for this purpose are: mica, cane fiber, 
cottonseed hulls, saw dust, bark, cello- 
phane, nut hulls, feathers, hog bristles, 
expanded perlite, and almost any 
other bulky fibrous, flaky. or granular 
‘These 
added unless needed to maintain cir- 


material. materials are not 
culation of mud through the hole. 

The fine fraction of the solids con- 
sists principally of clays. Early prac- 
tice was to make mud with clay from 
any convenient source but the supe- 
riority of bentonite was soon recog- 
nized. Now over half a million tons 
of bentonite are used annually. 

The properties of Wyoming ben- 
tonite that make it particularly useful 
in mud as a thickening and sealing 
agent have been related to the colloid 
chemical behavior of the principal con- 
stituent, the clay mineral montmoril- 
lonite. A greatly magnified particle of 
montmorillonite might be likened to 
a pad of paper. When the particle is 
placed in fresh water, the water en- 
ters between the sheets and separates 
them. The surfaces of the sheets hold 
the water tightly and the water held 
may amount to several times the vol- 
ume of the clay. Negative charges on 
the surface of the sheets exert repul- 
sive forces which tend to hold the 
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sheets apart. Both positive and nega- 
tive charges occur on the broken 
edges of the sheets. 

In the presence of small amounts 
of an electrolyte (such as salt, or 
lime) the repulsive forces are lessened 
and the sheets form aggregates unless 
stirring keeps them apart. If the clay 
concentration is high enough, all of 
the water is held within a gel struc- 
ture that develops when the suspen- 
sion stands undisturbed. At high con- 
centrations of electrolyte, less water 
is held by the clay sheets; the aggre- 
gates are more compressed, and sev- 
eral aggregates may clump together, 
like several pads of paper stuck to- 
cether. 

These particles tend to settle more 
rapidly than the smaller ones formed 
in fresh water. In this flocculated con- 
dition, a far higher concentration of 
bentonite is required to produce a 
stable mud than in fresh water. 

Bentonite is not an effective thick- 
ening and sealing agent in salt water. 
When rock salt is drilled, or when a 
mud is made with salt water, a dif- 
ferent sort of clay, attapulgite, is used 
instead of bentonite. Attapulgite has a 
fibrous structure. It can be dispsersed 
in salt water and is adequate as a 
suspending agent but does not reduce 
filtration like bentonite does in fresh 
water. 

Filtration properties of mud are 
filtration of 


improved (i.e., water 


from the mud is decreased) by add- 
ing colloidal materials which plug the 
pores in the filter cake. A great many 
organic products have been tried, in- 
cluding the natural gums, starches 
and mucilagenous materials, and sev- 
eral synthetic polymers. The products 
most commonly used are pregelatin- 
ized corn starch and sodium carboxy- 
methylcellulose (CMC 

Frequently the mud needs “thin- 
ning’ rather than “thickening.” An 
improvement in sealing-off properties 
or an increase in density may be de- 
sired without a rise in viscosity. Use 
then is made of “thinners” or dispers- 
ants that act to oppose the develop- 
ment of gel structure in the mud, The 
thinners in common use are natural 
tannins, the humic acid or lignitic 
products, and the lignosulfonates. The 
natural tannins include the extracts or 
eround bark of several trees, such as, 
quebracho, chestnut, hemlock, and 


mangrove. The tannins often are used 


along with caustic soda. The poly- 
phosphates, such as sodium tetraphos- 
phate and sodium acid pyrophos- 
phate, are particularly effective in re- 
ducing gel formation. 

Flocculants, as well as dispersants, 
are added to mud. Calcium sulfate, 
as gypsum plaster, is added in prepar- 
ing “gyp mud” used in some areas to 
drill anhydrite and salt beds. Lime is 
used to flocculate clay and_ thicken 
the mud in shallow drilling of loose 
gravel and sand, and along with caus- 
tic soda and tannins in the “lime 
muds” to be discussed later. 

Emulsion muds have come into 
wide use in recent years. Oil is emul- 
sified in water or any water-base mud 
by an emulsifying agent which serves 
to prevent the coalescence of the oil 
droplets. Emulsifying agents include 
soaps, humic acid compounds, ligno- 
sulfonates, various surfactants, starch, 
CMC, and finely divided solids. The 
principal advantages in use of emul- 
sion muds are: an increase in drilling 
rate, decrease filtration, improved 
hole condition, increased bit life and 
decreased torque. These all contrib- 
ute to faster completion of the hole. 

Graphite is sometimes added to 
mud to reduce friction between the 
drill string and the walls of the hole. 
Finely ground walnut hulls are also 
used to decrease torque. 
Emulsions of water’ in oil can be 
made by dispersing water into oil or 
an oil-base mud containing a suitable 
emulsifying agent, such as a calcium 
soap. Water-in-oil emulsion muds re- 
semble oil-base muds but are less ex- 
pensive. 

Oil-base muds are not used exten- 
sively but find application in coring 
for determination of water content of 
the reservoir rock; for drilling pro- 
ducing formations that contain clayey 
materials that, on contact with water, 
reduce the permeability of the for- 
mation to oil. Ojil-base muds gener- 
ally depend on various soaps to pro- 
vide suspending properties and on 
asphalt for sealing. Sometimes finely 
ground oyster shell is used to raise 


the density. 


Drilled Materials Affect the Mud. 
Thus far, mention has been made 
only of materials that are added to 
the mud deliberately. The need for 
adding many of these materials de- 
velops because of the presence of 


other materials inadvertently incorpo- 
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rated into the mud. For example, as 
shale is drilled and becomes dispersed 
thinners are added to 
the shale. 


in the mud, 
counteract the effect of 
Some ‘‘contaminants’’ which may 
have very objectionable effects on 
mud properties are met in normal 
drilling. ‘The principal ones are ce- 
ment, anhydrite and salt. 
Contamination of the mud by ce- 
ment usually occurs first when casing 
is set. The action of cement on a clay- 
water mud is like that of lime—the 
clay is flocculated and there is an in- 
crease in gel rate, gel streneth and 
filtration. Treatment consists in add- 
ing substances which remove the floc- 
culating calcium ion, redisperse the 
clay aggregates and reduce the pH. 
Chemicals commonly used for that 
purpose are sodium bicarbonate, so- 
dium acidpyrophosphate, and tannins. 
Anhydrite (calcium sulfate) gets 
into the mud in drilling beds of an- 
hydrite, or veins of anhydrite in shales 
or limestone The calcium sulfate is 
soluble enough to cause flocculation 
of clay in fresh water muds. Thicken- 
ing occurs first and finally thinning 
Filtration in- 


and settling of solids. 


creases as flocculation progresses. 
Treatment to counteract anhydrite 
depends on the type of mud in use 
and the amount of anhydrite to be 
drilled. Soda ash is adequate for small 
contamination but the sodium sulfate 
formed in the reaction becomes ob- 
jectionable in drilling thick sections 
of anhydrite, Barium carbonate re- 
moves calcium sulfate leaving no solu- 
ble byproduct. Lime-treated muds are 
not affected by anhydrite. 

sometimes 


Lime-treated muds, 


called “lime-base” or “‘calcium-base” 
muds, have been used extensively in 
recent years and they have found par- 
ticular application in the deep wells 
drilled along the Gulf Coast. Lime- 
treated muds are much less affected 
by contaminants than are the usual 
fresh-water muds. Cement and anhy- 
drite have little or no effect. Instru- 
sion of salt water in amounts that 
would cause a fresh-water mud to 
take on the consistency of putty may 
lime-treated 


not seriously thicken a 


mud. Another advantage of lime- 
treated mud is low gel strength, which 
is important in reducing swabbing 
and spudding pressures when the pipe 
is moved up and down in the hole. 
The calcium ion represses the dis- 


persion of shale cuttings, with the re- 
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sult that less dilution with water and 
less reweighting with barite is neces- 
sary to control the flow properties of 
heavy muds. Lime-treated muds usu- 
ally contain from 2 to 4 pounds of 
organic dispersant (lignitic material, 
calcium lignosulfonate or quebracho) , 
1 to 3 pounds of caustic soda and 2 
to 8 pounds of lime per barrel of 
mud. Often pregelatinized starch or 
CMC is added to reduce filtration. 
Salt sands 
carrying salt water under pressure 
greater than that of the mud column 
are drilled, and when rock salt in beds 
or domes is penetrated. The immedi- 
ate effect of salt on a fresh-water mud 
is to Cause an increase in gel rate, vis- 
cosity and filtration. As flocculation 
of the clay proceeds, the viscosity may 


enters the mud when 


decrease while filtration increases fur- 
ther. Salt cannot be removed by chem- 
ical treatment but concentrations up 
to roughly 50,000 parts per million 
can be tolerated by heavy treatment 
with organic dispersants and alkalies. 
Filtration is controlled with starch, 
CMC, or other organic colloids. Drill- 
ing of rock salt requires the prepara- 
tion of a mud saturated with salt to 
prevent dissolving a cavity in the salt 
bed. Thick 
drilled with saturated salt water 
thickened by attapulgite clay. If shale 
or sand formations are exposed, or- 


sections of salt can be 


ganic filtration-reducing agents must 
be added to avoid sticking the drill 
string. 


Mud Program Requires Planning. 
Many factors in addition to those di- 
rectly related to the formations to be 
drilled must be considered in plan- 
ning a mud program. The drilling 
equipment is important. Mention has 
been made of the pumps in relation 
to mud performance in carrying cut- 
tings from the hole. Arrangement of 
pits, screens for removal of cuttings, 
mixing equipment, and facilities for 
handling and storing mud and mud 
materials—all affect the efficiency 
and economy of the mud program. 
De-sanders, de-gassers, and centri- 
fuges aid in keeping the mud in good 
condition. 

Water supply for the mud must be 
considered both in regard to quantity 
and quality. In some areas most of 
the cost of treating the mud is actu- 
ally chargeable to the make-up water. 
Water is sometimes expensive or hard 


to get and money can be saved by 


treating the mud to reduce consump- 
tion of water. 

Mud properties affect the drilling 
rate in clearance of cuttings and in 
application of pressure to the rock. 
Total time spent in drilling to the 
desired depth is determined by the 
necessity for keeping the drilled hole 
open. Hole enlargement from wash- 
outs and caving, or from dissolution 
of salt, demands special attention to 
mud properties. Drilling practices af- 
fect the mud program—for example, 
too rapid withdrawal of the pipe may 
cause swabbing and lead to the use 
of higher weight mud than is actually 
necessary. 

Information gained by the various 
methods of logging may be affected 
by the mud used. Logging includes 
examination of cuttings and cores, 
mud analysis, and electrical logging. 
The information to be sought and the 
methods to be used should be con- 
sidered in planning the mud program. 

The primary objective in drilling 
a well is to test and complete it suc- 
cessfully. Mud properties are of con- 
cern in running testing tools in the 
hole, making tests, landing casing, ce- 
menting, and perforating. Production 
from the well may be affected by the 
invasion of the producing formation 
by mud, or filtrate, and by the reac- 
tion of the filtrate with constituents 
of the formation. All of these factors 
relating to completion should be con- 
sidered in planning the mud program. 

Usually the first question asked 
about a mud program is, “How much 
does it cost?”’ The cost to consider is 
the over-all cost of drilling, logging, 
testing, and completing the well in 
such way as to provide the informa- 
tion wanted and the greatest possible 
production. Spending for mud mate- 
rials should be balanced against pos- 
sible savings in rig time and gains in 
production. 

The drilling fluid plays a signifi- 
cant part in the success of drilling, 
logging, testing, and completing the 
well. Mud affects and is affected by 
the formations drilled and the mate- 
rials added. A great variety of sub- 
stances, some naturally occurring and 
some synthesized for a special appli- 
cation, find use in drilling mud. How- 
ever simple or complex the composi- 
tion, from slightly dirty water to an 
elaborate concoction of specialty 
still called mud. 

The End 


products—-it’s 
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. . . and Johnston Testers super-sensitive Tension Type Pressure 


Recorder is the key to accurate sub-surface pressures. 


If it were possible to send your petroleum engineering lab to the 
bottom of the well, you couldn't get a truer indication of productivity index 


before permanent completion. 


Why be satisfied with an approximate reservoir evaluation when 


Johnston Testers enable your engineers to see the true picture? 


The Tension Type Pressure Recorder used in conjunction with 
Johnston Formation Testers is so sensitive that it faithfully records pressure 


changes of as little as 5/100 of 1 per cent! Yet it is as rugged as a tool joint. 
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Now Tables for Woods-Lubinski Data 


... Here’s How to Use Them 


When field personnel was hesitant to use the 


graphical data on crooked hole problems, the API Study 


Committee compiled the material in tabular form in the 


hope of gaining wider acceptance. 


By H. M. ROLLINS 
Drilco Oil Tools, Inc. 
Midland, Texas 


A RELUCTANCE on the part of field 
personnel to use the Woods-Lubinski 
data in graphical form has prompted 
the API Southwestern District Study 
Committee on Straight Hole Drilling 
to prepare rumerical tabulations of 
representative conditions taken from 
these charts. 

Factors affecting straight hole drill- 
ing were investigated mathematicall\ 
by H. B. Woods and Arthur Lubin- 
ski’ **4° and presented in graphical 
form in 1954, This graph illustrated 
the relationship between hole size, 
drill 
formation dip, and weight on the 
bit. With this chart it 


sible to 


collar size, hole inclination. 


was pos- 
compare in numerical 
values an existing condition in the 
hole with what might result if any 
one or more of these factors was 
changed. With increasing use of stabi- 
lizing tools in the drill stem a further 
study was made and in March, 1955, 
Woods and Lubinski published a 
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paper demonstrating the effectiveness 
of the use of stabilizers and the proper 
placement of those stabilizers. 
Unfortunately, the people who 
need this information most, the peo- 
ple who are actually operating the 
drilling rigs, have not made extensive 
this information because of 
their reluctance to use graphical so- 
lutions. At the suggestion of Woods 
and Lubinski, the API Study Com- 


mittee has prepared numerical tabu- 


use of 


lations of representative conditions 
taken from these charts. They have 
prepared tables for formation dips of 
7¥2, 15, and 30 degrees. At each dip 
condition tables are included for hole 
inclinations of 2, 3, 4, 6 and where 
applicable 10, 15 and 20 degrees. 
These values are prepared for all 
practical drill collar sizes by one-half 
inch increments for 614, 634, 77%, 
834, 9, 97, 105¢, and 12' inch hole 
sizes. Variations in bit weights have 
been used from a very small value up 
to the maximum values which can be 
foreseen for several years. 

It must be made clear that use of 
this information must be based on an 
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equilibrium condition: that 1s, the 
hole angle must remain constant for 


an interval of 60 to 100 feet at a 


constant weight on the bit. Also, it 
should be pointed out that use of a 
reamer at the bit makes these data 


invalid. 
is an example taken from 
these Use of the tables 
can be demonstrated by a discussion 
of several practical examples. 

The cveneral procedure is to locate 


Figure 
tabulations. 


in the tables a set of conditions known 
to exist in the formation to be drilled: 
that is, to find in the tables the weight 
that has been carried at a certain 
angle in a given hole size with a cer- 
tain drill collar size. This point will 
be found in the tables on a horizontal 
line bearing a letter of the alphabet. 
This letter classifies the formation as 
extremely crooked (line D) or mildly 
crooked (line N). To find the weight 
that may be carried in the same for- 
mation under some new condition, 
we locate that weight on a line bear- 
ing the same classification letter un- 
der the new hole size, collar size, and 
hole angle desired. Use of stabilizers 
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WORLD-WIDE EXPERIENCE 


LEADS THE WAY TO 


REDUCED DRILLING COSTS 





30 years’ experience... just the starting point for Cardwell’s development 
of higher quality, more efficient rigs for Slim Hole drilling, “Big Hole” 
drilling, servicing, and workover operations. 

Today ...Cardwell’s improved organization with wider resources and 
broader experience is directing its advanced planning toward your drilling 
and servicing problems in a determined effort to bring you new and 
improved rigs that will reduce your costs. 

There’s no limit to the advantages you can obtain with Cardwell 
equipment and world-wide service. Whatever your requirements, 


we invite you to “Call on Cardwell.” 


CARDWELL MANUFACTURING COMPANY e Box 2001—Wichita, Kansas, U. S. A. 
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8-3/4" HOLE SIZE = 15° FORMATION DIP 6=3/4" HOLE SIZE - 15° FORMATION DIP 
DRILL COLLAR SIZES DRILL COLLAR SIZES 
l ” 6" with 6 ” with 7" 7” with HOLE 73" 73" with 8" 8" with 
A : Stebiliser i A oll Stabilizer ANGLE Stabiliser Stabilizer 
AND at Height at Height at Height AND = Height —" 
LASS CLASS own 
wee Shown Showr Shown , 
00} 3800} 93-103} 3500 | 4300/80-100} L000} 4900) 89-91 2° 2D 
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21 | 10000 | 13000} 1-90 | 12000 | 15500}61-90 | 14200} 13000} 61-90 2H 11500 15000 80-88 | 13000 | 16500/7L~82 
23 | 12000 | 16000] 7-87 | 15000 | 20000/79=87 | 19000} 21,000} 79-87 2I 16000 20500) 78-86 | 15000 | 23000/72-80 
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b= 65000 |45-50 | 48000} 86000 3 2M 0000 ad ‘ 
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@1-90 | 3500 | &L00/M91-89 | 4000] 4&350/79-87 
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30 | 7000] 9000/78-8 | 8500 |11000/77-85 | 10000} 12700) 76=6h ¥ 8500 9000 | 11000] 68-75 
3% | 10000 | 13000] 7L-82 | 10500 | 13500/76-84 | 15000} 19000] 7-82 %G 11000 11500 | 14500/67-74 
3I | 13500 | 18000] 72-79 | 17000 | 28000}71-80 | 20000} 26000} 72-79 3H 16500 18000 | 23009/ 66-73 
W | 18000 | 26000] 65-72 | 20000 | 27500/70-77 | 25000} 35000) 69-76 31 23000 26000 | 33000/65-72 
m& | 19000 | 28000 21,000 | 35000/65-72 | 30000] 41000} 67-7h 3U 29000 33000 2500] 63-70 
3L_ | 23000 | 39000/51-56 | 31000 | 50000 40000} 61000/5 3K 37000 4000 | 59000} 62-68 
3M | 28000 | 50000/L5-50 | 37000 | 67000 |LLu8 — a... 47-52 = ome = Rav s 
3H | 32000 | 58000} L1—45 | 45000 | 81000) 36-40 = : Bae L000 |45=50 
° 5000} 6 Th-82 
. 4 8000 ro00e 72280 up 5800 6200 7750} Qu=71 
ur 10500} 13000/72-79 LE 70-77 63-70 
13000} 16500] 71-78 uF 64-76 63-70 
18000} 23500) 68-76 68-75 
27000 65-72 
32000 63-70 
39009! 56000/59-65 
50000} 89000] L9-54 
33000 61000 } 119000) 41-45 
- ty a LN 
6° 6& | 6000! 7600/67-7 | 7200 | 9000/6%—=%& | 8200] 10000/56-73 
6E 8700 | 11000] 66-73 | 10000 | 13000/65-72 | 12000] 15000/ 65-72 6° 6D 3000 63=70 9500 | 12000/57-63 
& | 12000 63-70 | 14500 |19000/464-71 |17000} 21000/63-70 6E 13000 62-68 | 14000 | 18000/57-63 
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FIGURE 1—This is an example of the tabulated data compiled by the API Study Committee. The example explained in the text is blocked in. 


and best position for stabilizers are 
also considered in the tables. 

For cases in which no change in 
hole angle is to be considered, the 
formation dip is not needed. The 
same answer would be obtained on 
any of the formation dip tabulations. 

As an example, in Figure 1, we 
have for a known condition an 834- 
inch drill 


4° hole deviation maintained at 21.- 


hole, 6-inch collars, with 
000 pounds. In the 15° dip tables this 
point is found at Line 4J. We wish 
to know what weight could be car- 
ried at this same angle in this forma- 
tion if 8-inch collars were used. On 
line 4] under 8-inch the 
weight that can be £5,000 
pounds. With a stabilizer placed at 
58 to 64 feet, 60,000 pounds could 
be used, while maintaining 4 


collars, 


used is 


If we wish to know the weight that 
could be carried at 4° in some other 
hole size while drilling this same for- 
mation, we can find these values on 
line 4J under the appropriate hole 
size and collar size in the same 15° 
dip table. For example in 634-inch 
hole with 5-inch 13,500 
pounds could carried; in 77%-inch 


collars, 
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Complete sets of these tabulations 
for 7%, 15, and 30-degree formation 
dips can be obtained from Drilco Oil 
Tools, Inc., Box 1651, Midland, 


Texas. 








31.000 
12'4-inch hole with 8- 


hole with 7-inch collars, 
pounds; in 
inch collars, 44,000 pounds. Note that 
we have emphasized that the hole 
angle must be the same and values 
must be taken in the same dip tables; 
however, for this type problem where 
hole angle does not change, any of 
the dip tables could be used. 

For cases where hole angle is to 
change, or formation dip changes, the 
formation dip must be known. To il- 
lustrate the 


known conditions as above, 834-inch 


this, let us use same 


hole, 6-inch collars, 4° deviation, and 
21,000 pounds, Let us find the weight 
that can be used at 6° deviation with 
7-inch collars in 77-inch hole, in this 
same formation. 


Classification of Usable Weight for 6 


Dip Known Conditions 7” Collars, 77%” Hole 

72° 4G -4R 6G - 6H - 70,000 lbs. 
be 4] 6] +7 000 Ibs. 
30° 4K - 4L 6K - 6L - 40,000 Ibs. 


Note that if the dip were assumed 
to be 7% degrees and was actually 
30°, a serious error in usable weight 
would result. 

A recent paper by Lubinski and 
Blenkarn illustrates this point in more 
detail. 
mended 


These authors have recom- 


that dipmeter surveys be 


made specifically for the purpose of 


choosing the best techniques in com- 
batting crooked hole problems. 

An 
taken 
trates the usefulness of the Woods and 
Lubinski 


solving specific problems on a given 


examination of some _ values 


from these tabulations  illus- 


information not only for 
hole but for determining general in- 
formation which may give a_ better 

the straight hole 
drilling problem. Figure 2 is an il- 
the taken 
15-degree dip tabulation, com- 


understanding of 


lustration of values from 
the 
paring the weight on the bit expressed 
in pounds per inch of bit diameter 
against the variation in hole size. One 
set of curves is for a moderate crooked 
hole situation as expressed in values 
of the tabulation taken from line H. 
The other is for a severe crooked hole 
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condition, taken near the top of the 
tables under line E. In each set, one 
curve is plotted for the weight which 


drill 


collar size which may be washed ove 


may be carried on the largest 
by conventional West Texas practice 
The other curve is for the maximum 
drill collar size which is being run in 
this hole size without regard to wash 
over problems. You will notice that in 
moderate crooked hole situations, a 
ereat deal more weight 
bit diameter may be run in large 
diameter holes than in small diameter 
holes. This difference is not so pro- 
under severe 


nounced, however, 


per inch of 


EFFECT OF HOLE SIZE ON USABLE BIT WEIGHT 


FIGURE 2—A comparison in the drilling weight per inch of bit diameter with the variation in well bore diameter in severe and moderate crooked holes. 


crooked hole conditions. The 8-inch 
collar is shown in the 12-inch hole 
size since this is the most popular col- 
lar size for this hole size. 

The term “pounds per inch of bit 
diameter” is used because this factor 
is related to drilling rate in feet per 
hour, regardless of hole size. Drilling 
rate increases directly as the weight 
on. the bit in terms of Ibs. per inch 
of bit diameter, while the stiffness of 
the drill collar increases as the 4th 
power of the diameter of the drill col- 
lar and the weight of the drill collar 
increases as the square of the diameter 
of the drill collar. Therefore, in a 











Conference for Drilling Executives Set 

The American Association of Oilwell Drilling 
Contractors will sponsor a 3-day conference for 
drilling executives in Dallas May 9-11. For more 
information, turn to What’s Happening Among 
Industry Associations in this issue. 
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larger hole a much heavier and much 
stiffer bottom hole assembly is pos- 
sible than in the small diameter holes. 
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Sheaves misaligned Shafts misaligned 











WATCH THIS Here are two common faults that contribute 

to short life and poor service from V-belt 
drives. Make certain that the sheaves are lined up properly and that 
shafts are reasonably parallel. Of these two suggestions, keeping shafts 
parallel is more important. 


DON’T DO THIS Never pry belts over a sheave. Instead, 


loosen the take-up. V-belts are elastic 
but they are not rubber bands. Forcing a belt over the groove can break 
the tensile cords in the belt making it impossible for belt to carry its 
share of the load. 





~—— 


Minimum Depth Clearance 














THIS WILL HELP 4 simple template well marked will 


enable the operator to check the wear 
on the sheaves quickly and accurately. Wear is observed by seating 
template squarely in the groove and sighting between the sides of the 
template and sides of groove. 
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How to Install 
and Maintain V-Belts 


It appears quite simple, but 
here are a few basic procedures that will 
lengthen belt life and increase drive effi- 


ciency. 


By W. S. WORLEY 


The Gates Rubber Company, Denver 


Most rics today use V-belt drives to transmit power 
from the prime movers to the pumps. Characteristically, 
a V-belt drive requires surprisingly little care and main- 
tenance. An understanding of the fundamentals of how 
a V-belt operates in the sheave groove, and a knowledge 
of the stresses to which its various components are sub- 
jected while transmitting power, enables an operator to: 

1) Identify and correct the troubles which infrequently 
arise, and (2) realize long, trouble-free service for which 


the drive was designed. 


SETTING UP THE DRIVE 


Use a matched set of belts of the same manufac- 
ture. Of primary importance to optimum performance 
and long belt life is use of a matched set of be!ts of the 
same manufacture. Do not try to make up a set of belts 
of different manufacture or of some new and some old 
belts. A new belt, when placed on a drive with old belts 
that are worn, may take more than its share of the load. 
It will be shorter and probably will ride higher in the 
grooves. 

If belts of different manufacture are used, there is a 
good chance that pitch line locations will not be the 
same for each belt. Differential driving will result. Pos- 
sibly the strain constants of the belts may be different. 
This will result in different amounts of creep and, again, 


in differential driving. 


Clean the sheaves. Clean oil and grease from the 
sheaves. Remove rust and burrs. Since the belts operate 
by friction, anything which tends to reduce the coefficient 
of friction between the belts and the sheaves can mean 
that higher belt tension are required to handle the load. 

The V-belt wedging effect multiplies the normal force 
produced by belt tension to the point that belt dressings 
are not required on V-belt drives. In fact, such dressings 
can do more harm than good. Some dressings tend to 
break down the rubber in the V-belts, and also to pick 
up dirt and sand to which pump drives are exposed. 
As the belt moves with respect to the sheaves, the sand 
acts as an excellent lapping compound which quickly 


wears down the groove sidewalls 


Align the drive. Make sure that the sheaves are lined 
up properly and that shafts are reasonably parallel. Of 
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these two suggestions, keeping the 
shafts reasonably parallel is the more 
important. When shafts are not par- 
allel, the belts will be progressively 
tighter toward one side of the drive. 
(his does not mean that it is neces- 
sary to use a transit to set up V-belt 
drives. An ordinary steel tape, intelli- 
gently used, can insure that the shafts 
are reasonably parallel. ‘The sheaves 
can be aligned simply by sighting 
along the edge of one sheave to the 
other, or by stretching a string from 


the edge of one sheave to the edge of 


the other. 


install the belts. When installing 
V-belts, slack off on the take-up so 
that the belts can be put on without 
forcing. Although V-belts are elastic, 
they are not rubber bands. Forcing a 
belt 
Page 150, can result in breaking the 


tensile cords in the belt. The belt will 


over the groove, as shown on 


its share of 
the 


then be unable 
the 
set to carry more than their share. 


Take up the slack until only a slight 


to carry 


load, forcing other belts in 


bow appears in the slack side of the 
belts when operating. If the belts slip, 
tighten them slightly. If they appear 





Fit OGraf” 





RECORDS 
CONTINUOUS 
INSPECTION 
OF MUD 
PROGRAM 


Continuous evaluation of the planned mud program 





by the driller is made possible by: 1., Instantaneous 
recording of mud pit level variations (as little as 2 or 3 
tenths of one per cent in the entire mud system); and, 
2, Pit-O-Graf is placed directly in front of the driller 


for easy observation. 


Pit-O-Graf’s continuous record helps prevent unneces- 
sary losses of the drilling fluid. Gas or salt water incur- 
sions can be detected as much as an hour and a half to 
two hours before reaching the surface, giving the crew 
ample time to close the rams and prevent blowouts. 
Other information such as jetting mud to and from 
reserve pit, volume displaced thereby, and whether 
hole is kept full while coming out of the hole is also 


recorded by Pit-O-Graf. 


Houston 
CApito!l 4-2511 
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WARREN AUTOMATIC TOOL CO. 


Manufacturers of Mud-O-Graf and Rig Runner. 


Odessa Lake Charles New Iberia Harvey 
6-5861 HEmlock 6-2265 2-7131 Fillmore 1-3721 
Hobbs, N. M. Lafayette 
3-8218 5-5313 


Export Representative: International Oil Equipment Co. 


30 Rockefeller Plaza, New York City 


mismatched, but have the right range 
of matching numbers, tighten a little 
more, and let the drive operate for a 
while. 

After the-drive has been installed 
and has operated for a day or so to 
give the belts a chance to seat them- 
selves properly in the grooves, re- 
tighten the drive and check alignment 


and parallelism of the shafts. 


MAINTAINING THE DRIVE 
Once the belts have been installed 
and the drive has been set up, only 
will be 


a minimum of maintenance 


required—and that maintenance will 
consist primarily of preventive inspec- 


tions. 


Inspect the drive occasionally. 
The operator occasionally will want 
to check to see that the drive is up to 
speed, that the belts are clean and 
free from oil and grease, are not rub- 
bing against a belt guard or other ob- 
struction, appear reasonably matched 
and are in good alignment. He will 
want to see that the shafts are paral- 
lel and are all operating properly. If 
malfunctions are noted, the operator 
will want to determine the trouble 
and correct it. 

Pump speed should be checked 
against engine speed to determine if 
If so, a take-up 
the 


the drive is slipping. 


should be made. If belts are 
greasy and oil-soaked, they should be 
cleaned with a gasoline-soaked rag 
and steps taken to prevent this from 
recurring. If this can not be pre- 
vented, then oil-resistant belts should 


be installed. 


Check sheave grooves before re- 
placing a belt. After the first belt or 
so has failed, continue to operate the 
the remaining 


drive—retensioning 


belts if necessary—until a replace- 
ment set has been secured and it is 


convenient to shut the drive down 
and make the replacement. When a 
set of replacement belts is indicated 
a careful check of the sheave grooves 
should be made so that a new sheave 
can be ordered at the same time if 
necessary. 

A template similar to that shown 
on Page 150 will prove very useful in 
checking the sheaves. In using such a 
template, the proper stub (which is 
shorter than the minimum depth) to 
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before cutting is 
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that uses wire rope, give your Tuffy distributor a call. He’ll be glad to 
furrmish the help you need including factory engineers. 





wn When a popped core occurs, continued 
in use causes the rope lay to lengthen out 
considerably. This displacement of the 


corp. 














ia re] nally e: ce los tone 
‘ ; soles usually caused + a process 2104 Manchester Avenue Kansas City, 26, Missouri 
S elng suddenly remove trom the rope. + pe . . . . . ° . 
1S ‘ *. i . pe Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand 
to 2 
* Spas ace VIDIT T P , 
96 WiCY 1956 » WORLD OJL (For more data on advertised products, use Readers’ Service blue cards, last p this issue. ) 155 











fit the angle of the groove is found 
by experimenting. Wear is observed 
by seating the template squarely in 
the groove and sighting between the 
sides of the template and the sides of 
the groove. 

Groove wear of about 1%, to M%o- 
inch probably will not seriously affect 
the service of the drive. When the 
wear is about 1!4,-inch, it probably 
will pay to replace or regroove the 
sheave. In extreme cases, the shoulde 


is so pronounced that a new belt sim- 


ply rides on the shoulder, even though 
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Here are the facts! 


ORILLING 


The only fuel and oil supplement 
engineered for heavy-duty engines 


the old belts, which wore in the shoul- 
der, seemed to fit well enough. There 
are obvious advantages in checking 
for this condition before putting on a 
replacement set of belts. 

Grooves in a sheave may not always 
wear down uniformly. When check- 
ing for wear, it is good practice to 
check for uniformity of the grooves 
with a template. If the template does 
not fit each groove similarly within 
about 14-inch at the apparent top 
width, there may be enough differen- 


tial driving so that regrooving or re- 
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J All fuels and oils will “break-down” under heat and 
pressure, forming carbon, gum, varnish and lacquer. 
These deposits are the cause of burned valves, stuck 
rings, premature wear, and wasted fuel and oil. 

/ Engine acids, formed during combustion literally eat 
the metal surfaces of rings, pistons, cylinder walls, 
and bearings—reduce the lubricating value of the oil. 


Guard Against These Conditions with L-X 
L-X added to the fuel and oil, penetrates the pores of the 
metal — then gently cleans from within. Harmful deposits 
are removed from valves and rings — peak operating effi- 
ciency is restored — engines deliver greater power — have 
more pep. The constantly moving film of L-X shields against 
the ravages of acid wear — reduces frictional wear, pro- 
vides supplemental lubrication to “dry” fuels. Whether 
your engines run on gasoline, diesel fuel, LPG or natural 
gas — they need the protection only L-X can give. 


Get Results — Not Promises 


AVAILABLE THROUGH MOST LOCAL SUPPLY STORES, 
OR WRITE, WIRE OR CALL FORT WORTH OFFICE DIRECT 


LUBRICATION ENGINEERS, INC. 


FORT WORTH, TEXAS 
INDUSTRIAL LUBRICANTS AND OIL FIELD SPECIALTIES 
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placing the sheave will pay good divi- 
dends in longer belt service. 


No magic necessary. On occasions 
when inspection shows that a problem 
exists, common sense usually will sug- 
gest the right procedures. For exam- 
ple, a matched set of belts has been 
operating a few days and one belt 
seems to be longer than the others, 
The sheave grooves were checked and 
found satisfactory before the belts 
were installed, so possibility of differ- 
ential driving can be ruled out. An 
inspection of the apparently long belt 
is made. Chances are that it was pried 
over the sheave in installing, and a 
spot where the belt has narrowed, or 
“necked down” will be found. This js 
the point at which the tensile section 
was damaged on installation. 

It may be that on one particular 
well, or group of wells, frequent take- 
ups are necessary and drive service is 








W. S. WORLEY is chief engi- 
neer of the Product Application 
division of The Gates Rubber 
Company. He attended Western 
State College at Gunnison, 
Colo., and the University of 
Colorado, where he majored in 
mathematics and physics. He 
joined The Gates Rubber Com- 
pany in 1942 after spending six 
years in sales work, 














consistently lower than. on other wells. 
This would suggest that the drive is 
overloaded. The engineer should 
check the design to see if this is ac- 
tually a case of overloading. If so, it 
would pay to use premium-rated belts 
at the next replacement. 

There are occasional situations over 
which the operator has no control. If 
the drive consistently runs out of 
take-up before the belts have failed, 
it may mean that not enough provi- 
sions for take-up have been made. 
This, and similar problems, should be 
referred to the design or drilling en- 
gineer for review. —The End 
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HERE IS A REPORT on 
formation, fracturing as_ prac- 
ticed today. Wortp Om has 
made a special effort to round- 
up articles covering both the 
operational and theoretical 
phases of this all important pro- 
cedure and it will be noted that 
each work carries the name of 
an individual well known in the 
field of fracturing. Why do we 
fracture? When is fracturing 
successful? What are the eco- 
nomi aspects ol the procedure ? 
Plus, answers to certain hereto- 
fore unsolved problems will be 
found in the text of this special 
report. 

Formation fracturing repre- 
sents one of the greatest strides 
made within the industry dur- 
ing the past decade. And, to the 
best of our knowledge, this 
special report represents the first 
effort to gather and publish all 
recent data pertinent to the 
technique, 

Many principles—both field 
proven and theoretical— of for- 
mation fracturing will be seen in 
the following articles; each be- 
ing an inseparable part of the 
over-all fracturing picture 


Contents 


What Size Fractures?. .159 


What Fracturing Has 
Done for San Juan Basin 164 


Safety Rules for Forma- 
tion Fracturing ......168 


Perforating ‘‘Around 
the Corner’’ ........170 


Planning a Fracture in 
a New Area ........174 


What to Expect From 
Elliptical Fractures ....182 


Do Horizontal Fractures 
Affect Production Ca- 
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FIGURE 1—Effect of size of fracture on oil flow pattern. 


1. What Size Fractures? 


Do you design your treatment to fit your well? 


Returns depend on more than just a cash outlay. 


By ROSCOE C. CLARK 
The Western Company 
Midland, Texas 


Tue use oF hydraulic fracturing 
as a means of stimulating production 
has proved to be a successful opera- 
tion. One of the important considera- 
tions in its application concerns the 
effect on production of opening vari- 
ous size fractures around a well bore. 
This is the aspect to be considered 
here. 

The word size relating to fractures 
may have different meanings for dif- 
ferent people. In this instance the size 
of fractures means the radius or depth 
of penetration into the formation. 

The size of fractures resulting from 
a hydraulic fracturing operation is de- 
pendent upon: 


®@ Matrix permeability 


® Characteristics of the fracturing 
fluid viscosity 

®@ Fluid loss 

@ Injection rate 

® Volume of fracturing fluid used. 

These factors are important be- 
cause the fracturing fluid is lost to a 
porous and permeable matrix ad- 
jacent to the fracture during the frac- 
turing operation. The more fluid that 
is lost, the less fluid is left to extend 
fractures. 


How fractures increase produc- 
tion. Until recently it has been gen- 
erally accepted that fractures increase 
production by performing the follow- 
ing functions: 
@ Breaking through permeability 
blocks 
@ Exposing more formation 
©@ Breaking into more porous or 
permeable areas. 
It is now becoming obvious that 
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FIGURE 2—Effect of fracture size on production increase. 


fractures contribute one other condi- 
tion that results in a sustained pro- 


duction increase. That is, fractures 


change the flow pattern of oil to a 
well bore. Without the presence of a 
fracture, oil flows radially from the 
formation towards the well bore, As 
a result of this type ol flow, a large 
pressure drop is required to cause the 
oil to flow the last few inches into the 
well. The creation of one or more 
large fractures extending into the for- 
mation from a well apparently 
changes this flow pattern and tends 


to eliminate the radial effects 


Carrying this to extremes, if a for- 
mation could be horizontally or ver- 
tically fractured from well to well 
throughout a field, radial flow would 
be almost eliminated, This effect of 
fractures on radial flow is illustrated 
in Figure 1. These effects should pre- 
vail under average reservoir rock con- 
ditions. Obviously, a large horizontal 
fracture will be ineffective in reser- 
voirs where there is no vertical per- 
meability. In this case, a vertical 
fracture will produce the flow pattern 
shown for large vertical fractures. 
Where there is any appreciable per- 
meability, however, the radial flow 
pattern will be eliminated except in 


Here 


vertical fracturing is more desirable 


very thick formations. again 
and should produce the flow pattern 
desired. 


Theoretical study. A study has been 
made by Dr. Paul Crawford’ to de- 
termine the effect of fracture size on 
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productivity. This study was neces- 
sarily an electric analog study and, as 
such, represents conditions of uniform 
vertical and horizontal permeability. 
The study, even under these condi- 
tions, results in valuable and usable 
information, Correction factors can 
be applied to these data which _ pro- 
duce answers that are as accurate as 
the reservoir rock data available. 

It is probable that a number of 
different fracture systems will be de- 
veloped as a result of a hydraulic frac- 
ture job. These fracture systems 
appear to fall into the following cate- 
vories: 

@ One or more vertical fractures 

© One or more horizontal fractures 

@®Random fractures in various 

planes. 

Paul Crawford' has shown that 
the effectiveness of any one size 
fracture will vary little more than 10 
percent regardless of the plane in 
which the fracture is lying. The fol- 
lowing discussion is therefore essen- 
tially accurate regardless of the plane 
of the fracture. 

Figure 2 is a graph of the produc- 
tion increase to be expected from one 
horizontal fracture of various sizes. 
This does not include the increase 
that will occur as a result of break- 
ing through a permeability block, It 
simply illustrates the increase to be 
expected by extending a fracture be- 
yond the blocked area, and therefore 
changing the oil flow pattern. Here, 
it can be seen that the productivity 
can be increased by a factor of 4 or 


9 by altering the flow pattern of oil 
through a reservoir. 

Normally, a small treatment (2000 
to 4000 gallons) is adequate to break 
through a permeability block. When 
a well has been blocked to any de- 
eree, a small treatment should cause 
a large increase in production. The 
production thus attained may then be 
increased 3 to 5 times more by the 
application of a large treatment. ( This 
consideration is especially valuable 
when planning retreatments.) The 
curves in Figure 2 do not show the 
actual production to be expected from 
all reservoirs. The curve for each res- 
ervoir will be different, the actual fig- 
ures of each reservoir can be obtained 
only by experience. Figure 2 does 
illustrate that the ratio of production 
increase to increased fracture size 1S 
constant and does not decrease with 
fracture penetration. Thus, larger 
and larger treatments should produce 
better and better results. 

[t is likely that large fracture treat- 
ments frequently result in the forma- 
tion of more than one large fracture. 
Numerous permeability surveys con- 
ducted before and after fracture treat- 
ments almost always have indicated 
that several fractures were created or 
opened. The opening of multiple frac- 
tures in a pay zone usually results in 
a high flush production immediately 
following the treatment. This rapidly 
declines to a stabilized flow rate. An 
electric analog study revealed the fol- 


lowing: 


1. When the vertical and horizontal 
permeability are the same, one 75- 
foot fracture will produce at the 
same rate as two 7)5-foot frac- 

tures, As the 


larger, some benefit can be derived 


fractures become 
from two fractures. As the frac- 
tures become smaller, no_ benefit 
can be gained by producing 
through more than one fracture. 
This will be true in pay zones hav- 
ing thicknesses ranging between 0 
and 150 feet and in wells having 
100 percent permeability block ex- 
cept at the point of the fractures. 
2. When the horizontal permeability 
‘is three times the vertical permea- 
bility, two 75-foot fractures will 
produce about 1.25 times the fluid 
that can be produced by one 75- 
foot fracture. Three 75-foot frac- 
tures will produce little more than 
two. This is true in pay zones up 
to 150 feet thick and in wells hav- 
ing 100 percent permeability block 
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except at the point of the frac- 

tures. 

3. When the horizontal permeability 
is five times the vertical permea- 
bility, two 75-foot fractures will 
produce twice as much as one, 
however, three 75-foot fractures 
will produce only 1.1 times as much 
fluid as two. This is true in pay 
zones up to 150 feet thick and in 
wells having 100 percent permea- 
bility block, except at the point of 
the fracture. 

Considering the above under the 
conditions of the horizontal permea- 
bility being three times the vertical 
permeability, any number of gallons 

10 cubic centimeters fluid loss fluid 
displaced into one fracture should be 
about 1.1 times as effective as the 
same number of gallons displaced 
into two fractures. Looking at it an- 
other way, 10,000 gallons displaced 
into one fracture should be almost as 
effective as 20,000 gallons displaced 
into two fractures. 

The above, of course, would not be 
completely true in the case where a 
formation contained many horizontal 
shale or other impermeable streaks. 
In this case, fracturing each permea- 
ble streak should prove somewhat 
more effective than described above. 
In cases where impermeable streaks 
are continuous for some distance, 
each pay zone between each streak 
should be considered separately. 

None of the above illustrations can 
be applied directly to any known 
reservoir. These figures do, however, 
point out one important fact: the 
greater the fracture size, the greater 
the increase in productivity that can 
be expected. This is supported sta- 
tistically in actual practice. 
Established Trends in Fracturing. 
In the Permian Basin of West Texas 
and New Mexico, fracturing jobs were 
first conducted using 1000 to 2000 
gallons of fluid displaced with 150 to 
300 horsepower. The sizes of these 
jobs has continually increased both in 
fluid volume and in injection rate 
until now 30,000 gallons volumes dis- 
placed with 3000 hp is not uncom- 
mon. 

Several jobs using 75,000 gallons 
and 5000 hp have been conducted 
and more are planned. 

In the Anadarko Basin, Oklahoma, 
fracturing was initiated using 750 
gallons and 150 hp. The size of the 
jobs has continually increased to an 
average size job of 8000 gallons and 
1200 hp. 


May, 1956 » WORLD OIL 





About 
the 
Author 





ROSCOE C. CLARK, JR., di- 
rector of research for The West- 
ern Company, has been with 
the firm two years. He received 
his M.S. degree in petroleum 
engineering from the University 
of Tulsa, and subsequently 
served as service engineer with 
Dowell Incorporated; research 
engineer with Stanolind Oil and 
Gas Company; and supervising 
research engineer with Conti- 
nental Oil Company 











Other areas such as Kansas and 
Wyoming have experienced similar 
trends. 

During most of this continual in- 
crease, the majority of fracturing jobs 
emp!oyed residual refined oils as the 
fracturing fluid. Many of these oils 
did not possess low fluid loss charac- 
teristics and thus resisted loss to the 
porous matrix by viscosity alone. Frac- 
ture extension using these oils depends 
more upon the injection rate than on 
the volume of the fracturing fluid 
used, For example, 20,000 gallons of 
high fluid loss fracturing fluid in- 
jected at 5 barrels per minute will 
produce very little, if any, more frac- 
turing than 10,000 gallons of the 
same fluid injected at the same rate. 

This is probably the most impor- 
tant cause of the present difference 
between Anadarko and Permian Basin 
treatments. In the Anadarko Basin, 
most treatments are conducted down 
tubing. The friction loss thus devel- 
oped restricts the injection rate and 
renders ineffective much larger treat- 
ments than 8000 to 10,000 gallons. 

In the Permian Basin, treatments 
are conducted down casing. This pro- 
vides for higher injection rates which 
results in larger effective volumes of 
fluid to produce larger fractures. As 
pointed out before, the trend in West 
Texas is still to larger and larger 
treatments. In some cases, treatments 
now are being restricted because of 
the limited capacity of 54%-inch cas- 


ing to conduct sand laden fluids. 
Considering specific instances, Wilsey 
and Bearden* applied this principle 
in their design of large fracturing 
treatments in the Pine Island field, 
Louisiana. The creation of large frac- 
tures allowed them to produce a very 
low permeability reservoir at an eco- 
nomic rate. 

Actual practice is, therefore, in 
agreement with theory that larger and 
larger treatments produce better and 
better results. In order to provide 
much greater extension of fractures, 
it is becoming necessary to employ 
fracturing fluids which resist penetra- 
tion into porous matrix, Many com- 
panies are already insisting that the 
fracturing fluids used in their wells 
must display low fluid loss properties. 
Cost Saving Applications. In de- 
signing treatments for maximum eco- 
nomical size fractures using refined 
oils, treatment costs can be main- 
tained at a minimum by balancing 
injection rate with volume of fluid. 
For example, consider fracturing a 
formation having 100 millidarcy per- 
meability and 3000 pounds per square 
inch bottom hole pressure with a 100 
centipoise viscosity residual oil at a 
bottom hole fracturing pressure of 
4000 psi and a surface pressure of 
2000 psi. Identical results should be 
obtainable using 30,000 gallons of oil 
injected at 10 barrels per minute; 
20,000 gallons of oil injected at 15 
bpm or 10,000 gallons of oil injected 
at 30 bpm. Assuming that the oil 


could be purchased at 11 cents per 


gallon and sold to the pipe line at 
6 cents per gallon and 30,000 pounds 
of sand is used in all treatments, the 
treatment costs should be: 


30,000 gal., 10 bpm $3150 
20,000 gal., 15 bpm $2550 
10,000 gal., 30 bpm $2725 


From this analysis it can be seen 
that a $600 saving is possible by 
selecting the proper treatment. 

Davis, Reynolds & Coffer? have 
presented data to illustrate the radius 
of fractures that can be obtained by 
varying the injection rate and the 
volume of fluid used. Figure 3 shows 
the relationship between injection 
rate and fluid volume for various size 
fractures under the conditions de- 
scribed in the above example. These 
curves probably do not represent the 
behavior to be expected from an ac- 
tual reservoir. Each reservoir, how- 
ever, should have its own character- 
istic curves similar to those shown in 
Figure 3, which can be obtained with 
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FIGURE 3—Fluid volumes and injection rates required for various size fractures. 


reasonable accuracy by theory cor- 


rected by experience in fracturing in 
that 


then be 


reservoir, This type of data can 


used to produce maximum 


economic results as illustrated above. 

It has been concluded that increas- 
ing the size of a fracture will produce 
a corresponding increase in produc- 
after break-through of any exist- 


block. It 


stated that increasing the 


tion 
ing permeability cannot, 
however, be 
amount of money spent on a fracture 
job will produce a corresponding in- 
crease in return. This is because of 
allowables placed on the producing 
rates of wells. 

llow- 


For example, if a well has an a 


able of 50 barrels of oil per day it 


would normally be uneconomical to 
design a fracture job to produce a 


Rather, 


to design a treat- 


recovery rate of 1000 bopd. 
it would be better 
ment that would result in the ability 


of the well to produce its allowable 
until a later stage of depletion. At 
that time, considerably more data 


would be available for determining 
the effectiveness of another fracturing 
job and for designing that job. 
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Future Considerations. If it could 
be established that 


horizontally for 


formations could 
be fractured creat 


distances, hydraulic fracturing pro- 
grams could be planned on a reservoir 
rather than on a 


or on a lease basis. 


per well basis. This possibility is not 
at all far 
contain conditions 
practice. For example, 
could be taken of 


fetched as many reservoirs 
favorable to this 
advantage 
long shale streaks 


extending through a reservoir. It 
should be feasible to fracture 
shale-sand 
tances. This undoubtedly happens ac- 
cidentally many times during hydrau- 
Many long 
sections containing considerable quan- 
been consistently 


along a 


interface for great dis- 


lic fracturing operations. 


tities of shale have 
successfully fractured. 

One company in the Pan- 
handle has found that when complet- 
ing and Morrow 
Sand _ the results are obtained 
when the shale, as well as the sand, 
sections are perforated. It is entirely 
conceivable that when perforating the 
two long fractures are 


Texas 


fracturing in the 
best 


shale one or 
created along the shale-sand interface 


instead of several small fractures that 
are created in the sand body itself 
when the shale is not perforated, This 
of fracturing would, in all likeli- 
hood, provide an economic recovery 
rate sufficiently attractive that well 
spacing could be increased consider- 


type 


ably. 

For example, 40-acre spacing could 
very likely, in many reservoirs, be in- 
creased to 80-acre spacing by fractur- 
ing half of the distance to each offset 
well. Davis* et al, such 
a fracture would require 135,000 gal- 
centimeter fluid loss 
fracturing fluid. This would cost 
about $10,000 for the oil and sand. 
In a 100 well, 6000-foot depth field, 
the savings should amount to at least 
$3 million. The possibility of saving 
this kind of further 
study of deep penetration fracturing 


According 


lons of 10 cubic 


money makes 

attractive. 
Based on the results of this study, 

it was concluded that: 

1. Well productivity should increase 
in direct proportion to the size of 
the fractures formed until the frac- 

been extended half the 


to the offset wells. 


ture has 
distance 
Generally better results can be ob- 
long fracture than 


~~ 


tained from one 
from several short fractures. 

Fracturing fluids having low fluid 
loss characteristics are necessary in 


wW 


order to develop long or greatly 
extended fractures. 

4. The size of 
creased by 
of fracturing fluid and/or 


fractures can be in- 

increasing the volume 

increas- 
ing injection rates. 

5. When 


having low 


fluids not 
characteris- 


using fracturing 
fluid loss 
rates must be in- 


with an increase in 


tics, injection 
creased along 
the volume of fracturing fluid used 
in order to obtain optimum results. 
6. Generally, it is less expensive 
refined oils) to in- 
fracture size by increasing 
injection rates rather than by in- 
creasing the volume of fluid used. 


when _ using 


crease 


7. There are considerable profits to 
be realized by the development of 


techniques for producing deep 


penetrating fractures. 
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Many drilling operations in the basin are located at virtually inaccessible sites. Access roads are 
cut around and over the mesas that are characteristic of the region. 


2. What Fracturing Has Done 
For the San Juan Basin 


This vast New Mexico-Colorado area owes 
much of its development to hydraulic fracturing. 


By B. G. TAYLOR 


Halliburton Oil Well Cementing Company 


Farmington, New Mexico 


‘THE SAN JUAN BasIN covers a large 
portion of northwestern New Mexico 
and extends into southern Colorado, 
occupying an area of some 2500 square 
miles. Several articles have been writ- 
ten about the basin describing its char- 
acteristics and importance as a gas 
producing region. Much of its de- 
velopment has been due to the appli- 
cation of hydraulic fracturing, This 
stimulation method has experienced 
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constant change in techniques and use 
with each variation leading to im- 
proved efficiency and better economy. 

Prior to the use of hydraulic frac- 
turing, most of the wells were com- 
pleted in open hole and the formations 
shot with nitroglycerine. Sometimes 
these sections extended over a distance 
of 700 to 800 feet. This method of 
completion did obtain some favorable 
results but at great expense. 








The first hydraulic fracturing jobs 
on these gas producing formations had 
been performed in the winter of 1951, 
Volume-wise, these were small as com- 
pared with those of today, and used 
gelled crudes as the fracturing me- 
dium. Wells treated were in a bound- 
ary area that did not respond as de- 
sired. As a result, the use of this 
principle was retarded until the latter 
part of 1953. 

When fracturing had come into its 
own as the best means of stimulating 
production and was used consistently 
for this purpose, methods of comple- 
tion remained the same. Fracturing 
operations were conducted through 
casing or drill pipe into open holes, 
In the Mesa Verde group, where three 
formations exist, a gas drilling pro- 
gram had been brought about to com- 
bat lost circulation problems. 
formation (Cliff 
was gas drilled and fractured 


The uppermost 
House 
with diesel oil through a drillable full 
bore packer; then tested, the packer 
drilled and more holes made through 
the Menefee and Point Lookout for- 
mations. When the total depth had 
been reached, a drillable packer was 
then set in the open hole and the re- 
maining formation fractured. 

The method of fracturing through 
drill pipe and packers, using volumes 
of approximately 20,000 gallons of 
diesel oil and 15,000 pounds of sand 
on each formation at injection rates 
of 7 to 12 barrels per minute, contin- 
ued until midyear, 1955. At that time, 
casing programs had changed and 
methods of completion altered. 

The producing formations were 
now drilled prior to setting casing. 
Pipe was set through and cemented 
up past the top producing interval; 
then the sands were individually per- 
forated and fractured. Each was 
treated independently by perforating 
the bottom sand and fracturing, then 
setting a bridge plug, perforating the 
next sand above, fracturing and so on 
up the hole until all zones were com- 
pleted. 

The program for setting casing im- 
mediately changed the outlook on 
fracturing techniques. Where jobs had 
been run with one truck, now four 
trucks were utilized to fracture 
through the casing with larger vol- 
umes of fluids employed, usually 40,- 
000 gallons of diesel oil and 60,000 
pounds of sand with correspondingly 
increased injection rates, 


Water Brings About New Proce- 
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Multiple truck fracturing job on gas well in typical San Juan Basin terrain. Here the unique sand and water fracturing technique was used. The 
trend toward faster injection rates, as reflected in the number of pumping units, still continues. 


dures. In September, 1955, the revo- 
lutionary idea of trying water for the 
sand carrying medium was introduced. 
This was tried with a certain degree 
of apprehension. It proved very suc- 
cessful. Although this idea had been 
contemplated for some time, it had 
not been applied bec 1use ol the ben- 
tonite in the formations. After the ex- 


perimental jobs gave equally good 


initial results, water practically re- 


placed diesel oil as the sand carrying 
medium, 
With the cost of the fracturing fluid 


greatly reduced, additional pumps 
were used to acquire higher injec tion 
rates of from 50 to 75 barrels per 
minute. These higher rates materially 
helped in increasing the production 


of the wells. 


he San Juan Basin has two main 
gas producing formations—the Pic- 
tured Cliffs at about 2000 feet and 
the Mesa Verde at 5000 feet. Com- 
pletion methods have been different, 
with the Pictured Cliffs being open 
hole completions and the Mesa Verde 
having casing set through the forma- 
tions and perforated. However, in- 
Pictured Cliffs’ 


creasing number of 
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wells are now being completed in the 
same manner as the deeper pay. 
The Cliffs is treated 
through the casing with an average 
40,000 
with a wate! 
pounds per gallon. Beginning with the 


Pictured 


gallons of water 


ratio of 1.5 


volume of 
sand to 


hole dry and pumping 5 to 10 barrels 
of water, sand is then added, starting 
with a ratio of 1.0 pound per gallon 
and increasing it to 1.5 to 2.0 pounds 
per gallon, depending upon existing 
pumping pressures. The casing and 


open hole are then flushed to com- 
plete the job. 
Mesa Verde wells are fractured 
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through the casing, starting with the 
lower formation and staging the jobs 
upward. The bottom zone is perfo- 
rated and fractured; then, if sand and 
water are used, a drillable bridge plug 
is set by wire line and the next upper 
zone perforated and fractured, 

Volume-wise the jobs run about 
40,000 gallons with over-all sand to 
water ratio of 1.5 pounds per gallon. 
A 20-40 mesh sand is used on the 
Mesa Verde and Pictured Cliffs. At 
the beginning, 20-40 mesh sand was 
used on the Cliff House until sand- 
outs became a regularity. Now a 40-60 
mesh sand is used in most cases. The 
ratio of sand to water is usually lower 
for this formation and treatments re- 
quire higher pressures, In both cases 
the ratios are increased or reduced ac- 
cording to pumping pressures. 

Water does not have sufficient vis- 
cosity to suspend sand; therefore, it is 
necessary to rely upon velocity and 
careful mixing and proportioning of 
the two ingredients for satisfactory job 
completion. Immediate changes in 
sand concentration often are required, 
which can be accomplished only with 
a continuous type variable ratio pro- 
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Individual discharge lines are connected ‘rom each pump to the fracturing head installed on the 
casing so that maximum injection rates can be maintained. 


the SuCCEeSS with 


Much of 


fracturing fluids can be attrib- 


portioner 
wate! 


uted to this equipment. 


Initial results of fracturing with 
water compare favorably with those 
where diesel oils were used. Decline 


curves are being observed closely and 


appear to be comparable; however, 


the elapsed time has not been suffi- 


cient to form definite conclusions 


Even though the economics of sand 


and water jobs have been reduced 


almost to a minimum, water leaves 
something to be desired especially in 
formations containing bentonite. De- 
velopment of inexpensive additives for 
control of bentonite swelling is being 
vigorously pursued with various chem- 
towards this 


icals having been used 


end with, as yet indeterminate re- 
sults. 
Recently a 
been fractured using water without a 
the 


water, analyzed before and after frac- 


number of wells have 


propping agent. In some cases 


turing, contained greater amounts of 
dissolved solids after Initial 
this 


proven to be equal to those obtained 


recovery. 


results of type treatment have 


by fracturing with water and sand. 
However, the ability of a well, frac- 
tured without a propping agent, to 
maintain its production level, has not 
been fully determined. 

Operational Difficulties. Conditions 
under which men and equipment must 
operate in the basin are extreme. Dur- 
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ing rainy seasons, mountain roads be- 
come hazardous and flash floods fre- 
quently block passages through dry 
washes. The average distance to jobs 
is approximately fifty miles and dur- 
ing the periods of bad weather twenty 
hours are sometimes required to reach 
location. In winter months the roads 
and mountain passes are much more 
dangerous and often impassable be- 
cause of ice and snow. Temperatures 
range as low as 25 to 30 degrees be- 
low zero and the efficiency of both 
men and equipment is reduced dras- 
tically, 

Water as a fluid 
sented new problems during cold 


fracturing pre- 
weather. Its freezing in storage tanks 
and manifolds was prevented by the 
installation of gas burners. After set- 
ting up for the fracturing job, it has 
been imperative that routine matters 
such as testing lines and checking 
blowout preventers be accomplished 
with a minimum loss of time to pre- 
vent ice from forming in the lines and 
creating a block between displace- 
ment pumps and the wellhead. 

Field Expansion and Develop- 
ment. Field development has been 
rapid as a result of hydraulic fractur- 
ing with the extent demonstrated by 
increased productive area, At one 
time it was believed that fairly defi- 
nate field limits could be established 
by non-commercial wells but hydraulic 


fracturing has changed this picture. 


Many wells completed now with ini- 
tial production “too small to gage” 
have had their flow increased to com- 
mercial values after fracturing. Outer 
extremities of the field, therefore, are 
still flexible. 

Some typical fracturing results 
the are shown in 


throughout basin 


Table 1. 


TABLE 1 
Typical Fracturing Results 


Potential Potential 
Before After 
Fracturing | Fracturing 


MCF Gas) | (MCF Gas) 


Formation 








Pictured Cliffs 1,500 22,500 
170 1,027 

18] 21,000 

250 11,450 

19 1,632 

Show 3,937 

S4 7.050 

Mesa Verde Cliff House 170 3,150 
170 2.830 

Show 5,000 

Show 2,000 

255 2 300 

Po Lookout 362 | 4,922 
98 3,400 

496 5,459 

240 9,396 

Show 3,490 

Show 7,158 


Gas reserves within the San Juan 
tremen- 
have 


have been increased 


Calculations of 


Basin 
dously. these 
been made but are not available for 
publication. Although the drilling 
pace fluctuates in intensity, it has re- 
mained relatively stable for the past 
eighteen months. Reports state that 
approximately 750 wells were com- 
pleted in 1955 and an estimated 1000 
will be drilled in 1956. 

The construction of large transmis- 
sion lines to California and the Pacific 
Northwest make 
energy available to sections of the na- 


will this source of 
tion heretofore practically untouched, 
thereby resulting in increased activity 
as these outlets are established. 
Conclusions. Hydraulic fracturing 
has very definitely played an impor- 
tant part in the development of the 
San Juan Basin. Continuous study in 
regard to its application has provided 
an economical method of recovering 
available gas reserves. 

Fracturing is by no means a cure- 
all and has its limitations. Although 
its application within the area has 
béen quite successful, some wells have 
not responded. A dry hole cannot be 
made to produce but where forma- 
tions exist that have porosity and gas 
is present, hydraulic fracturing is ac- 
complishing the purpose for which it 
was designed. It will continue to be 
used until some superior procedure is 
The End 


devised. 
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Until about four years ago, when our custom- 
ers asked us about pumping two zones from the 
same well bore, we told them to forget it and 
drill a second well. However, with economics 
strongly favoring the dually completed single 
well, we were forced to change our minds. 

The first Oilmaster Dual Zone pumping hook- 
up was run in May 1953. It worked, but it fell 
short of being the tool we wanted. It did, how- 
ever, point up the importance of having trained 
men in the field to design and supervise installa-— 
tions, and to assist in a program of research and 
development. A special division was formed, the 
tools were redesigned, and the 





product 

customer acceptance. This newly cx Tech- 
nical Service Division has been expanded as 
required to pace the increased demand of a 
broadening market. : 

Many changes have been made in the Oil- 
master Dual Zone Pumping Equipment since 

OLL WELLS 1953. The current models are less 





FOR THE 


PRICE OF ONE that is possible in a single well, including se 
ating. gan ar trontieg, pevediin or Soren 
in either or both zones. 
Want to beck isonet Conimhsinas nage 
master Representative or write Fluid Packed — 
Pasay Gotan Of, Las SU Senne rae 
plete information. 

















FLUID PACKED PUMP COMPANY, P. O. Box 64 « Los Nietos, California 
Main Office and Plant, Los Nietos, Calif. + Dist. by the National Supply Co., Pittsburgh, Pa. B 
Export Division, 600 Fifth Avenue, New York « Co-Distributors: Union Supply Co., 
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Trucks and equipment shown in typical position for a formation fracturing operation. Note location 
of automobiles away from immediate working area. Fire truck is located in shadowed area between 


pumping equipment and well. 


3. Check These 27 Rules 
For Safety in Fracturing 


4000 jobs a month ~ high pressure + high flow rate 


oil — safety can 


MILLIONS OF DOLLARS have been 
made as a result of formation frac- 
turing, In direct contrast to this, how- 
ever, millions of dollars worth of 
equipment and resources have been 
lost due to fires and explosions result- 
ing from the necessary formula—high 
pressure plus high rate of flow plus 
oil. These factors, combined with ter- 
rific line vibration and a constant 
source of ignition (notably pump ex- 
haust), inevitably will lead to death 
and destruction if not properly 
guarded against. Due to the ever- 
present menace, operators have turned 
their attention toward solving and 
controlling hazards introduced by 
“frac” operations. 


Humble 


The combined efforts of 
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TROUBLE 


Oil & Refining Company’s operating 
and staff personnel produced a set of 
rules and procedures covering “frac” 
operations. Future development of 
this operation probably will necessi- 
tate revising this set of safe proce- 
dures, but these rules are a basis from 
which to work. The 27 rules as set up 


now are: 


1 Company supervisor should check 

all well connections, making sure 
that the fittings are of adequate pres- 
sure rating for expected frac pressure ; 
and then make the necessary changes 


before sand-frac equipment is ordered. 


2? The company 


conduct a safety meeting includ- 


supervisor shall 


ing all men on location before sand- 























frac operations are begun. This meet- 
ing should consider layout of 
equipment, proper operating proce- 
dure, possible hazards, and the desig- 
nation of jobs and responsibilities, 
3 All sand-frac pumping operationis 
should be conducted in daylight 
hours. 
4 Smoking is prohibited during op- 
eration and is restricted to 150 
feet up-wind of well and_ related 
equipment before and after operation. 
5 All matches and cigarette lighters 
must be left in vehicles during 
operation. 
6 The pulling unit should be moved 
a safe distance from well before 
pumping operations are started if the 
district superintendent considers it 
necessary. 
7 Blowout preventer is to be used 
where applicable and checked for 
proper pressure rating, rams and op- 
erating condition. 
8 It is recommended that all diesel 
pumps be equipped with emer- 
gency shut-downs and_ spark-proof 
ignition systems. 
9 Pumping trucks and tanks should 
be located cross-wind from the 
well and as far as location will permit 
100 feet is desirable. 
1 All connections used on dis- 
charge lines shall have a mini- 
mum test pressure rating of 10,000 
pounds per square inch, 
11 All discharge lines should con- 
sist of N-80 tubing or higher 
test rating. Care should be taken to 
insure against rod-cut or excessive 
corrosive damage on previously used 
pipe. 
12 Each discharge line should have 


a full swine at well and truck 


manifold. 
1 Arrangement of discharge lines 
should be such that they will 


not pass under trucks. 

1 All discharge lines should be 
secured at wellhead and pump 

and the use of pipe socks is recom- 

mended. 

15 Install check valve on each dis- 
charge line and where desirable, 

use remote control operating valve. 

16 There shall be no rubber or 
steel-wrapped rubber hoses used 

on any discharge lines. 

17 Pressure gages should be hooked 
up 100 feet up-wind or at a 

safer position if available from the 
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well using check-valve type connec- 
tions. The connecting hose must be 
tied down within two feet of the gage. 
1 All personnel, vehicles and 
equipment not needed for the 
frac operations should be removed to 
a safe distance; and vehicles equipped 
with radios must remain at a mini- 
mum distance of 200 feet up-wind 
from well and pumping equipment 
yar: tna 
19 | water is sprayed on the 
eround, it should be restricted 
to the vicinity of pumping trucks. 
2 Suitable fire-fighting equip- 
ment must be placed in strate- 
gic locations, in good working condi- 
tion, and with men trained and in 
—s to use it. 
ys ie pressure test of two times 
the expected frac pressure 
must be made, not to exceed test pres- 
sures of equipment, before operations 
are started. All leaks shall then be 
repaired after pressure is_ released, 
and all oil spills must be covered with 
dirt. 
pe i No one should stand on ot 
ear discharge lines while 
under ap 
yx & Zach pump operator must re- 
main at his designated position 
while pump is in operation, intermit- 
tently aie at the treating engi- 


neer for possible signals. 


24 When well or line pressure ex- 
f ; 


ceeds the test pressure Ol the 
equipment used, the pumps shall be 


shut down immediately. 


23 Air should never be allowed 


o get into suction lines. 
26 | Flushing oil should be allowe d 
weather in tanks over 24 
hours if ile: 
27 When pressure of 2000 pounds 
or more remains on_ tubing 
overnight. the tubing should be ade- 
quately Sec ured, 

Although these rules cover most ol 
the existing hazards, the fact remains 
that at this time there are still some 
major problems to be solved. Two 
such problems are the elimination of 
sources of ignition, such as truck ex- 
haust—redesign of equipment, insu- 
lation, water cooled, installation of! 
flash arrester, or the use of electri 
equipment—and the development of 
a non-volatile carrying agent and 
flush fluid. 
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An important key to safety in fracturing operations—10,000 psi minimum test fittings coupled 

with full swing connections. Well head connections must be carefully inspected and pre-tested 

before the operation is under way. Personnel must be restricted from the wellhead area during 
the operation, 
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Above is seen the terrific upswing in fracturing operations during the past seven years. And, with 

this activity increase, the operator is faced with a greater number of safety hazards peculiar to a 

fracturing job. The possibility of serious personnel, equipment and well damage is an ever present 

problem. However, by respecting certain fundamental safety edicts, frac jobs can be, and are 
being carried out with minimum accident frequency rates. 


Production Section » 169 
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ACCELERATION 
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DIRECTION CHANNEL 


degrees into the formation. 


4. Perforating 


FIGURE 1—An assembly drawing of the wire 
line fracturing gun which turns missiles 90 


oe ait . é : 


* 
ee 4 








FIGURE 2—Standard casing, banded together with neat cement, was target used to show 


direction change of missile. 


‘Around the Corner’ 


A high velocity missile turns a corner to deliver its ‘Sunday Punch’ and 


KO’s a 15-ton concrete block. 


By RAYMOND L. DOYLE 
Welex Jet Services, Fort Worth, Texas 
being 


MILLIONS OF DOLLARS are 


invested annually by service com- 
panies to help solve some of the 
problems confronting the petroleum 
industry. The formation fracturing 
tool, which shoots around corners, is 
a result of some of these research dol- 
lars. Built to provide large hole size 
and mechanical fracturing of the for- 
mation, it fills some of the industry's 
needs. 

In most instances, perforating re- 
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quirements are met adequately and 
effectively by standard methods. How- 
ever, there are many conditions in 
which extreme penetration and larger 
hole size are desirable and necessary. 
Some examples of this are tight for- 
mations, conditions of excessive con- 
tamination of the well bore, or as a 
preparatory treatment for fluid frac- 
The latter re- 
quirement is becoming increasingly 


turing or acidizing. 


important as various new techniques 


are being developed. The problem of 
breaking down the formation and dis- 
placing the fracturing material prop- 
erly is a vital one. 

Realizing the bounds imposed by 
the diameter of the 
a horizontally positioned charge, it 


well bore on 
was reasoned that if a missile could 
be actuated vertically and then change 
its direction, these bounds would be 
removed. In other words, man’s age 
old quest for a gun that would “shoot 
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@ It takes all of these “Points of Superority” to give you 
everything you expect... and more... in service and 
performance from a ram type tubing head. That’s why every 
one has been incorporated in the Rector Type CRS Round 
Ram Tubing Head. 

They make the Type CRS the most efficient ram type tubing 
head you can install. You have a dependable, leak-proof seal 
for the life of the well. Rams operate smoothly and easily 
even after long standing. Placement of side outlets assures 
most convenient hook-up arrangement. Three methods of 
tubing suspension and stripper bowl interchangeable on the 
body assure flexibility to meet changing well conditions. 

When installing a ram type tubing head, specify the 
Rector Type CRS Round Ram Tubing Head to get better 
service and performance. Ask your Rector Representative or 
authorized supply store. 
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around a corner” now has found it- 
self in the oil business. 

First came the carrier or means of 
positioning the charge at the desired 
depth. Since a solid missile was to be 
used, it was determined that the car- 
rier should be composed of three seg- 
ments—a power chamber, an acceler- 
tion chamber, and a means of 
directing the accelerated missile. (See 
Figure | 

It also was decided that since the 
acceleration chamber could be any 
length within certain practical limits, 
progressive or slow burning powders 
could be utilized. These advantages 
were offered: 

1. Low internal or working pres- 
sures, lessening possibility of damage 
to the casing or well bore. 

2. Use of more powder due to these 
low pressures. 

3. High velocities and resulting 
high kinetic energies could be. at- 





tained, since the missile could be 

acted on a longer period of time. 
Following a period of intensive 

search for the proper charge—amissile 





acceleration chamber length rela- FIC 
; cas 
tionship, the optimum physical com- 
ponents were selected. These com- 
ponents were selected on the basis of 
tr 
velocity and over-all performance. . 
7s 5 . oO; 
With the first two components, pow- ; 
oD 


der chamber and the acceleration 


FIGURE 3—Large diameter (3-inch) entrance hole and smooth condition of inner string of casing ‘ of 
chamber, determined, it was then 





is shown in concentric-string target. ' , ; C 
necessary to find a means of turning 
the missile consistently. ‘Two major 6h 
factors had to be considered: a 
Ce 
1. Since a directing action is more 
consistent than a deflecting one, a tu: 
groove or channel was desirable. po 
2. Due to the forces involved, the wi 
direction channel had to be expend- he: 
able. Since the fragments would nec- ley 
essarily remain in the well bore, the col 
material should be removable. After pa 
many tests and trials it was decided da 
that cast iron met all the require- be: 
ments. tui 
There followed another period of sta 
testing to determine the proper charge be 
missile—direction channel relation- TI 
ship to give a 90 degree direction tur 
change. In order to establish this re- an 
lationship, and as a means of observ- the 
ing the pathway of the missile, a 
series of concentric-string targets were wes 
made. Standard casing, banded to- ine 
gether with neat cement was used. fn 
See Figure 2). The muzzle of the as 
gun was positioned in the target and one 
FIGURE 4—Mechanical fracturing methods are being used to an increasing degree in the oil fie!d. the eun fired. 
The tremendous fracturing force of this formation fracturing gun is illustrated by the fissuring ion , ‘ Cas 
already begun in a 30,000-pound concrete block at the instant of detonation. The large diameter three-inch en- wit 
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FIGURE 5—A 30,000-pound concrete block after one shot from fracturing gun shows what can be expected in a formation. The 52-inch N80 
casing, which was imbedded at ground level in the block, was not damaged. 


trance hole, and the smooth condition 
of the inner string of casing may be 
observed in Figure 3, which was one 
of the targets actually used in tests. 
Consistent performance such as this 
was indicative that similar results 
could be expected in well-cemented 
casing. 

As a means of observing the frac- 
turing force of the new tool, a 30,000 
pound block of concrete was poured, 
with a piece of 5% N80 casing im- 
bedded horizontally in it at ground 
level. This block was poured from 
concrete using 2/2 parts sand to one 
part cement and allowed to set five 
davs. Ficures i and é show the block 
before and after the first shot. Ac- 
tually Figure 4 was taken at the in- 
stant of detonation, and a fissure may 
be observed at the top of the block. 
This was an indication of the frac- 
turing force of the tool, and again 
an assurance of the safety in using 
the tool since casing was undamaged. 

After the design and testing of 
various fluid seals and other mechan- 
ical components, the tool was ready 
for field testing. The wells were se- 
lected because of their failure to 
respond to other treatment. In some 
cases, tight sands resisted break-down 
with treating fluids. The gun was 
May, 1956 » 
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used, and in every case these initial 
break-down pressures were lowered 
considerably. 

In some cases, desired injection 
rates could not be achieved, and the 
tool was used to facilitate the placing 
ot fracturing fluids into the forma- 
tion. Some wells were selected because 
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of cement block or other contamina- 
tion of the area around the well bore. 
These tests indicated that the tool 
was effective and would do its job, 
providing evidence of the merits of 
the tool. 

A variation of this tool has been 
developed in which the tremendous 
energy is utilized as a down hole junk 
shot. The direction channel is_re- 
moved, a special missile inserted, and 
the change is complete. Bridge plugs, 
packers, rock bits, and other fish have 
been rendered removable by use of 
this tool. This is a fast, economical 
service and usually results in a sub- 
stantial savings to the operator, 

The directional gun has been used 
for both production and junk shooting 
in a large number of areas and under 
a wide variety of conditions. When 
any of the following conditions are 
present it provides an excellent 
remedy: 

1. Need for large hole size. 

2. Need for mechanical fracturing 
of tight formations. 

3. Cement or fluid contaminated 
producing zone. 

4. Expected trouble when fluid 
fracturing or acidizing. 

5. Need for junk shot. 

—The End 
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Part of the careful planning that goes into a fracturing treatment is demonstrated by the coordinated efforts of men and machines. 
Here a close watch is kept on the injection pressure to assure type of treatment designed. 


5. Planning a Fracture in a New Area? 


Do you know what it takes to plan such a job? 
It will pay you to know what goes into your well . . . and why. 


By G. L. GORE, 


Dowell Incorporated, Denver 


A VARIETY OF materials and pro- 
cedures are available for hydraulically 
fracturing a well. To get the greatest 
benfit from such a process the correct 
materials must be chosen for each job. 
The various materials, their properties 
and applications are presented here 
with a list of fracturing problems and 
their solutions. 

When planning a fracturing treat- 
ment, materials and procedures are 
usually chosen on the basis of results 
obtained on neighboring wells. pro- 
ducing from the same formation. In 
an unproven area in which fracturing 
treatments have not been attempted, 
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however, this is not possible. In order 
to plan the treatment properly it is nec- 
essary to correlate the producing for- 
mation with other similar formations 
that have responded to fracturing. 

A detailed preliminary study of the 
new formation is required. The com- 
pany drilling the well may conduct 
this study, or furnish formation 
samples to the service company for 
complete laboratory analysis. Infor- 
mation gained in this manner should 
be carefully tabulated into an ac- 
curate description of the formation. 
The following items normally are in- 
cluded in such a study: 





® Chemical and physical analyses 
of the formation. 

® Core data—permeability, porosity, 
water and oil content. 

® Characteristics of the formation 
fluids—emulsifying tendencies, 
sand carrying ability, fluid loss 
and gelling ability. 

® Compatability of formation crude 
with foreign fracturing fluid. 

@ Other well information—mud 
losses during drilling, drill stem 
test results, bottom hole tempera- 
ture, completion procedure and 
initial production. 


After these data have been com- 
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piled and evaluated, specific treating 
recommendations can be made. These 
may include: 
@ Type and quantity of breakdown 
fluid 
e Type and quantity of fracturing 
fluid 
@ Chemical additives 
@ Size and quantity of sand 
e Anticipated injection rate and 
pressure 
e Amount of flush fluid 
The treating technique is based on 
such recommendations together with 
certain fundamental procedures ap- 
plicable to all fracturing treatments. 
In general, each fracturing treatment 
consists of the following basic 
@ Breakdown 
@ Fracture 
® Over-flush 


Breakdown consists of injecting 


steps: 


fluid until either a pressure break is 
noted or a constant injection rate and 
pressure are established. The purpose 
of the breakdown is to open up for- 
mation passages sufficiently that they 
will initially accept the fracturing 
materials. After the 
been accomplished, 500 to 1000 gal- 


breakdown has 


lons of fracturing fluid without sand 
is nyjec ted. 

In a wildcat area, tubing and a re- 
tainer should be used to protect well 
equipment from excessive 
This will limit the injection rate to 
10 to 12 barrels per minute, regard- 


pl essures. 


less of bottom hole injection pressure. 
Under sufficient 


crude oil 


these conditions 
usually about twice the 
to establish the break- 


should be 


tubing volume 
down rate and pressure, 
pumped. 

The fracture fluid containing sand 
is then pumped. Three functions are 
required of a fracturing fluid. It must 
be able to: 

® Open a fracture 

® Carry sand 

® Return readily to the well bore 

The following types of fracturing 
fluids have been successfully applied 
to wells producing from sand forma- 
tions: 

® Aqueous gels 

® Hydrocarbon gels 

® Emulsions 

® Refined oils 

® Lease oils 

Aqueous gels consist of water or 
acid which have been thickened using 
a gelling agent, normally a carbo- 
hydrate or cellulose derivative. After 
a predetermined period, this type of 
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gel thins, either as a result of acid 
reaction with the formation or bac- 
teria mixing into the gel. 

Hydrocarbon gels may consist of 
gasoline, kerosene, diesel oil or lease 
oil which has been thickened by a 
metallic soap, or the salt of a fatty 
acid. Such gels are thinned by con- 
tact with formation water or mineral 
acid, or may be diluted by formation 
crude. These hydrocarbon gels norm- 
ally have much better sand carrying 
ability, and lower fluid loss, than the 
crude from which they were made. 

Emulsions play a very important 
part in the fracturing picture. Con- 
trolled emulsions are designed to 
break after entering the formation. In 
general they consist either of acid 
emulsified with kerosene, or oil,emulsi- 
fied with water. When acid is used, 
the acid phase may be varied to be- 
tween 10 and 90 percent by volume 
and between 1 and 15 percent by 
strength. 

In oil-water emulsions, the water 
and emulsifying agent usually com- 
prise less than 4 percent of the total 
volume. The acid-kerosene emulsion 
may be broken by one of the acid re- 
action products, or as a result of the 
emulsifying agent, being adsorbed onto 
the formation. Oil-water emulsions 
may be broken by any chemical tend- 


ing to reverse the emulsion. Also, 
these emulsions tend to break as they 
are pumped through fine sand. 

Refined oils used as fracturing 
fluids are paraffin base crudes from 
which the very high and very low 
ends have been removed. This prod- 
uct, usually referred to as fuel oil, 
makes an ideal fracturing fluid when 
diluted to the desired viscosity with 
diesel oil. Most refined oils have less 
tendency to create emulsions than 
does crude, possibly because of the 
fine solids removed during the refin- 
ing process. Care should be taken to 
select a refined oil having a pour 
point at least 20 F. below the forma- 
tion temperature, in order to prevent 
the precipitation of wax crystals. 

Although lease oil has occasionally 
been used as a fracturing fluid, its 
sand carrying ability is very poor. For- 
mation permeability restricts its use 
unless a fluid loss control agent is 
added. 

In opening a fracture the fluid loss 
of the fracturing fluid is very impor- 
tant. If the fluid confined 
within the fracture rather than escap- 
ing into the matrix of the rock, the 
fracture will be opened wider and ex- 
tended farther. This results in a more 
successful fracturing treatment. Treat- 
ments of 20,000 gallons of fracturing 
fluid, containing a fluid loss control 
agent, at an injection rate of 10 bpm, 


can be 


have proven to be as effective as 40,- 
000 gallon treatments at 40 bpm 
using a fracturing fluid without such 
an additive. The improved decline 
curves which have resulted point to 
increased use of fluid loss control 
agents in the future. 

Fracturing fluids containing acid 
have been extensively used to further 
stimulate production from acid-soluble 
formations, Their use in sandstone 
has been limited. Even in sandstone 
formations, however, acid may be em- 
ployed to dissolve secondary deposi- 
tion, although the matrix may be 
insoluble. 

Fluids presently being used to frac- 
ture sand wells in the Rocky Moun- 
tain area, in descending order based 
on the extent of use, are: 

® Refined oil 

@ Lease oil (with fluid loss control 

additive ) 

@ Acid-kerosine emulsions or gelled 

acids 

© Lease oil 

The use of lease oil containing fluid 
loss control additive is increasing, and 
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in 1956 it is expected to be the frac- 
turing fluid used most extensively. 
Generally speaking, the more sand 
results 
Round- 
grained, 20-40 mesh Ottawa sand 1s 
Chis 


packed has a permeability of 105 


displaced, the better are the 


from the fracturing treatment 
sand WwW hen 


commonly used. 


darcys. Approximately one pound of 


sand per gallon of fracturing fluid is 


customary. For treatments in loose 
sands. concentrations of 5 to 8 pounds 
per gallon are not uncommon. Fre- 
quently, in tighter formations one- 


half pound per gallon is sufficient to 
drain all production that can enter 
the fractures. 

The use of over-flush to follow the 
sand laden fluid is still open to debate. 
One contention is that no over-flush 
should be used. This allows the sand 
to remain in the critical area of the 
well where it is considered most neces- 
Others feel that 
needed to displace the sand farthe 


back 


injected 


sary. over-flush is 
into the formation so that the 


sand will not be produced 
back into the well bore. 

The quantity of flush being used 
normally is about twice the tubing 
Surface 
agents and emulsion breaking agents, 


added to the flush 


volume. tension reducing 


which often are 
oil, greatly facilitating clean-out. 
Many 


special treating procedures to meet 


times it is necessary to use 


the requirements of a specific well. 


If quantities of mud are known to 


have been lost during drilling, or 
if the production after completion is 
much less than indicated by dril! stem 
tests or offset wells, a mud acid treat- 
ment preceding the breakdown is de- 
sirable. Mud acid is a mixture of hy- 
drochloric and hydrofluoric acids with 
special chemical additives. It is de- 
signed to destroy the colloidal proper- 
ties of residual mud cake and 
make it permeable to fluid. 


Treating the formation with 250 to 


any 


500 gallons of mud acid makes pos- 
sible the injection of the breakdown 


Problem 


Conditions of Treatments 


fluid without resorting to excessively 
high treating pressures, If exorbitant 
breakdown pressures are encountered 
during a fracturing treatment, mud 
acid is injected into the formation. 
and after spending, is swabbed out 
before continuing the breakdown. In 
some cases, the mud acid is merely 
displaced ahead of the fracturing fluid 
during the breakdown. 

Various fracturing problems are en- 
countered {rom time to time. The 
table lists some of these general prob- 
lems and possible corrective measures, 


Corrective Action 





Screen-out Excessive fluid loss 


Screen-out Sand fillup 


Screen-out 


Screen-out 
tion rate. 


Difficult clean-up | Emulsion 


Sharp production 
decline 


Water production 


increasing zones 





Using best possible fluid 


Using best fluid, small 
sand, and good injec- 


Good initial production, 
indicative of multiple 
shallow fractures. 


Separate oil and water 


Add fluid loss control 
increase injection rate 


agent or 


Increase viscosity or sand carry- 
ing ability of fracturing fluid. 
Increase injection rate. 


Preclean using Mud Acid. Use 
40-60 mesh sand. Increase in- 
jection rate. 


Reduce sand concentration. 


Use emulsion breaker in oil 
squeeze. Use different fractur- 
ing fluid. Use emulsion breaker 
before attempting fracture. 

Use fracture fluid having improv- 
ed fluid loss characteristics. 


Use selective cementing tech- 
niques, employing a cement- 
oil slurry. 











Reservoir Scientists Seek 


Answers to Fracturing Phenomena 


® What is the usual fracturing pattern and which type is considered most 


effective? 


® Does fracturing effect gas cycling or water-flooding? 


Questions Have Arisen. Since the advent of commercial 
reservoir fracturing techniques, questions have arisen as 
to whether the fractures have any effect on a water flood- 
ing or gas cycling program. Some have expressed the opin- 


ion that fracturing may be 
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disastrous to a water-flood. 


Others feel that the volume above a “pancake” fracture 
will be displaced in the economic operating time. 
Quantitative answers to the above questions are desired 
in order to determine whether to fracture and the engi- 
neering specifications of the fracturing treatment. After 
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fracturing, it is necessary that the engineer obtain data 
which will permit an estimate of the nature of the frac- 
ture, whether vertical or “pancake,” effective size, length 
and orientation of the fracture. After determining the 
type and orientation of the fracture, it is a matter of 
economics and engineering to determine whether to 
enlarge or plug the fracture, use a north-south or east- 
west flood, er a five-spot or line-drive flood utilizing this 
well, or whether the well should be closed in. 

Work has been presented to show the effects of perfect 
circular horizontal fractures on pattern sweep efficiences 
and conductivities'. However, since field data indicate 
that all horizontal fractures are not circular, it is necessary 
to study a few elliptically fractured systems. 

These studies report the results for a line-drive pattern, 
first with only one well (input or output) fractured. 
They then deal with systems in which both wells (input 
and output) are fractured. In water-flooding or gas 
cycling the swept area after break-through and the efflu- 
ent composition ol the producing wells largely determines 
the fraction of the reservoir swept at abandonment con- 
ditions. These data are presented here for elliptically 
fractured wells. 

Fractured input wells and then output wells are consid- 
ered with flow both parallel and perpendicular to the 
fractures. The presentation is concluded with data on 
the “Effect of Horizontal Fractures on Production Ca- 


pacity.” 


Reservoir Analog. In studying fractured reservoirs, a 
potentiometric model was used in which a thin copper 
disc represented the “pancake” fracture, and a wire was 
used as the unfractured well. The reservoir model was 
30 inches long, 20 inches wide and approximately one 


inch deep. The injection and producing wells were on 
opposite ends of the reservoir. 

Work in studying the effect of horizontal fractures on 
reservoirs shows that for the case of thin reservoirs the 
effect of a fracture corresponding to an isopotential will 
not affect the remaining isopotentials to any substantial 
degree. 

A thin reservoir as determined in the model was one 
where the pay thickness divided by the well spacing was 
approximately 0.02". For a 10-acre well spacing and the 
line-drive pattern used here, this would correspond to a 
pay thickness of about 15 feet. Three dimensional poten- 
tiometric model studies indicate that for thick reservoirs 

900-400 feet 
radii that the volume above and below the fracture may 


close well spacing and small fracture 


be displaced after long periods of fluid injection. 

For thin reservoirs and large fractures the isopotentials 
and streamlines are such that substantial fraction of the 
volume above or below the fracture may not be included 
in the swept area at abandonment for normal injection 
periods. 

In securing the basic data, copper strips were formed 
to give the desired isopotentials. After achieving these 
isopotentials, the potentiometric model data were used 
to estimate the swept area and effluent gas composition. 

The application of the potentiometric model to reser- 
voirs of this type assumes that the reservoir is a uniform 
homogeneous media, steady-state conditions exist, the 
mobility ratio is one, and gravity effects are neglected. 
The conductivity of the fracture is considered to be 
much greater than the conductivity of the matrix. The 
data obtained may correspond to reservoir conditions 
only in such proportion as the flow in the model corre- 


sponds to flow in the reservoir. Continued on Page 182 
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FIGURE 2 


What To Expect 
From Elliptical Fractures 


With input or output wells fractured in a line 
drive pattern .. . the extent . . . position . . . and size of 
elliptical fractures have a major effect upon sweep effi- 
ciency and ultimate production. 


By PAUL B. CRAWFORD and DENTON R. WIELAND 


Texas Petroleum Research Committee 


Texas A. & M. College, Division, College Station, Texas 


THIS POTENTIOMETRIC model study 
was made to estimate the effect of 
elliptical fractures on the swept area 
in water-flooding or gas cycling hori- 
zontally fractured thin reservoirs. An 
elliptical fracture existed at the input 
well, and the producing well was 
assumed to be unfractured. 

It was found that if a well was 
fractured with an elliptical fracture 
with a major axis perpendicular to 
flow, the sweep efficiency may be 
larger or smaller than that of the un- 
fractured pattern, depending on the 
size and shape of the elliptical frac- 
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ture. If the major axis of the ellip- 
tical fracture were parallel to flow, it 
was found that the sweep efficiency 
may be reduced approaching zero as 
the fracture connected the output 


well. 


Elliptically Fractured Reservoir 
Performance. Figure | 
position of the dry gas at various in- 
stances in cycling an elliptically frac- 
tured thin reservoir. The input well 
is unfractured—the output well is 
fractured. The major axis of the ellip- 
tical fracture is 47.5 percent of the 


shows the 


distance ‘a’, the distance between 
adjacent input wells. 

The inset figures show the gas re- 
covered divided by gas originally in 
place, gas processed divided by gas 
originally in place, and the fractional 
composition of wet gas in the flow 
stream. For this pattern the wet gas 
composition will remain near 100 per- 
cent until 81 percent of the reservoir 
has been swept. The sweep efficiency 
of the unfractured pattern is 70.2 per- 
cent. 

The creation of a fracture of the 
type shown is expected to result in 
an increase of sweep efficiency by 
about 11 percent. When the gas re- 
covered divided by gas originally in 
place is equal to 0.91, the fractional 
composition of wet gas in the flow 
0.25. This 
would occur when approximately 
1.012 
place had been processed. 

It is evident from this figure that 


stream would be near 


volumes of gas originally in 


the creation of elliptical fractures 
perpendicular to flow may increase 
the cycling performance of the reser- 
voir above that expected had no frac- 
ture been created. This is only true 
for certain ranges of swept areas. 

Since the mobility ratio is one, the 
performance indicated on Figure 1, 
and other figures shown, will be the 
same regardless of whether the frac- 
tured well is the production or in- 
jection well. This will be demon- 
strated later. 

In Figure 2 the input well is un- 
fractured, and the output well has a 
large elliptical fracture. The length 
of the major axis of the elliptical 
fracture is 57.5 percent of distance 
“a”. With this fracture, breakthrough 
is expected to occur when 78 percent 
of the reservoir has been swept. 

When the gas processed divided 
by gas originally in place is equal to 
0.84, the gas recovered divided by gas 
originally in place is expected to be 
near 0.825. The fractional composi- 
tion of wet gas in the flow stream 
is expected to be near 0.634. 

When the volume of gas processed 
is equal to the volume of gas originally 
in place, the swept area will be near 
0.89 and the fractional composition 
wet gas in the flow stream will be 
near 0.275. 

Figure 3 shows the position of the 
dry gas at various times when an ellip- 
tical fracture exists at the output well 
and the input well is unfractured. 
The major diameter of the fracture 
at the output well is 57.5 percent of 
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FIGURE 3 
“a”. This is the same as the major 
diameter of the fracture shown in 


Figure 2. However, the minor di- 
ameter of the fracture in Figure 3 is 
approximately twice the minor di- 


ameter of the elliptical fracture in 


Figure 2. 
Figure 3 shows that the sweep effi- 
this pattern is expected 


When the 


gas 


ciency for 


to be near 62.1 percent. 


gas processed divided by orig- 
inally in place is equal to 1.700, 87.4 
percent of the pattern area May be 
swept, and at this time the fractional 
composition wet gas in the flow 
stream would be near 0.065. 


The fracture in Figure 4 is the same 
as that in Figure 3 except the input 
to be the 
well. On this pattern break-through 


well is assumed fractured 
is expected to occur when 66 percent 
of the gas originally in place has been 
recovered. 

The swept area after break-through 
and the fluid composition shown in 
Figures 3 and 4 should be identical. 
The variations shown are experi- 
mental and averages of values were 
used to plot the data for Figures 9 
and 11. The results of either pattern 
were approximately 2 percent from 
the mean value. 

Figure 5 shows the position of the 
dry gas at various times when an elon- 
gated elliptical fracture of the type 
indicated at the producing well has 
been This fracture 
100 percent of the distance “fa” shown. 
The swept area at break-through 


created. extends 
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FIGURE 4 


would equal 84 percent of the pattern 
area. 
When 1.04 


been processed, the gas recovered di- 


volumes of gas have 
vided by gas originally in place is ex- 
pected to be near 0.920. At this time 
the fractional composition of wet gas 
in the flow stream is indicated to be 
near 0.294. 

Note how the wet gas/dry gas inter- 
face extends outward along the “pan- 
cake” break-through. 
For this particular pattern a high 
sweep efficiency may be expected and 


fracture after 


a very rich gas anticipated until a 
large percent of the area has been 
swept. 

Figure 6 shows “pancake” fracture 
in which the minor axis is approxi- 
mately 20 percent of the distance “a,” 
as shown. The major axis is more than 
twice as great as the minor axis. The 
sweep efficiency for this pattern is 
indicated to be 63.8 percent. When 
the gas processed divided by gas origi- 
nally in place is near one, a swept 
area of 0.806 may be expected. 

At this time the effluent composi- 
tion is indicated to be near 28 per- 
cent wet gas. When 1.7 pore volumes 
of gas have been injected, the swept 
area may be near 0.924 percent and 
the effluent gas is near 10 percent wet 
gas. 

Figure 7 shows the positions of dry 
gas for an irregular shaped “pancake” 
fracture. This elongated “pancake” 
fracture extends 46.6 percent of the 
distance between the input and out- 


FIGURE 5 


put wells. The width is 50 percent of 
the distance between adjacent injec- 
tion wells. The sweep efficiency of 
33.4 percent is less than half of that 
which might be observed had no frac- 
ture been created. 

When the volumes of gas processed 
divided by gas originally in place is 
near 0.91, the gas recovered divided 
by gas originally in place is expected 
to be near 0.630. At this time the gas 
effluent is expected to be near 27 per- 
cent wet gas. After 2.2 pattern pore 
volumes of gas have been injected, the 
swept area would be near 78 percent 
and the preduced well effluent would 
be near 7 percent wet @as. 

It is evident that large swept areas 
may only be obtained by cycling con- 
siderable quantities of gas. This may 
not be desirable in every case since 
the percent wet gas may prohibit the 
continuation of the program. 

Figure 8 is similar to Figure 7 ex- 
cept that Figure 8 shows the dry gas 
position when the fractured well is the 
input well and the unfractured well is 
the output well. In Figure 8 the sweep 
efficiency is near 34.3 percent. The 
data and performance of Figure 7 and 
Figure 8 should be identical and the 
differences existing are due to experi- 
mental error. 

Figure 9 shows the cycling perform- 
ance of horizontally fractured thin re- 
servoirs for the line-drive pattern. The 
abscissa shows the gas processed di- 
vided by gas originally in place which 
also may be a time coordinate. The 


WORLD OIL « May, 1956 








ee 












3k EDMONTON 
Ph. 3-5655 G 44453 


“tc \ 
GREAT BEND WW 


Ph. 5331 TULSA 
Ph on soll ge Ph. WE 9-6381 


NEvada 6-1468 


FARMINGTON 
* Ph. DAvis 5-3862 pampa® 


a Pa 


KILGORE 
Ph. 3152 


Wovessa 
Ph. FE 2-6825 


(Vale: 
Ph, 4515] 2 en 


OLive 4-896] 


CABOT’S OWN FIELD SERVICE 


Cabot quality pumping units now have an 
added attraction which will help keep down- 
time to a minimum—CABOT’S OWN “ON THE 
SPOT” FIELD SERVICE SHOPS, at Franks Divi- 
sion Shops, strategically located in important 
oil areas. 


These shops have a full stock of Cabot parts 
and Cabot’s own service men. They are open 
24 hours per day. 


Interchangeable reducers, structures, bearings and 
accessories permit a wide variety of combinations 

. of exceptionally sturdy design with large walking 
beams, heavy four-legged samson posts, and deep, 
wide-flanged steel base members . . . equipped with 
floor clearing sub-bases, eliminating the construction 
of an expensive foundation in the field. 


DIVISION OF CABOT SHOPS, INC. jf paeSbaee 





NOW..."On the Spot” 
a o| ( FIELD SERVICE 








In comparing pumping unit prices, it should be noted 
that Cabot’s basic prices include many items that are 
available only at extra cost on most other units. 


There’s a quality Cabot pumping unit to meet 
your needs. Call your J & L Supply Man. 


—_— = 
CABOT 
a 


SHOPS, INC. 
PAMPA, TEXAS 





M ly, 1956 » WORLD OIL (For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


185 


























r-PANCAKE FRACTURE 
| 


\ wou 
| 











FIGURE 6 


ordinate shows the wet vas recovered 
divided by Vas originally in place 
which is also the fractural area of the 
9 


pattern swept. Curves 1, 3 and 4 


provide the performance for the pat- 


terns described in Figures Be @: 


) and 
t, respectively. 

When the gas processed divided by 
gas originally in place is equal to one, 
the swept area may vary between 0.80 
and 0.90, depending on the nature of 
the elliptical fracture. The value of 
0.80 is indicated for the type of frac- 
tures shown in Figures 3 and 4, and 
the value of 0.90 is expected for frac- 
tures of the type shown in Figure 1. 
When the gas processed divided by 
gas originally in place is equal to 1.4, 


the swept area may vary between 0.85 
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FIGURE 7 


and 0.95, depending on the nature of 
the fracture. 

Figure 9 indicates that in order to 
achieve an 85 percent swept area, the 
eas processed divided by gas originally 
1.04 
1.35 for fractures of the types 
Figures 1, 2, unfractured 


in place must equal 0.88, 0.92, 
and 
shown in 
pattern and Figure 4, respectively. 

Figure 9 shows that it may be pos- 
sible to sweep large areas in cycling 
horizontally fractured thin reservoirs, 
but to do so it may require the injec- 
tion of large quantities of additional 
fluid. 

Figure 10 shows the performance 
when cycling thin reservoirs having 
fractures of the types shown in Fig- 


ures 5, 6, 7 and 8. Attention is called 
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FIGURE 8 


to the very poor performance indi- 
cated by the fracture shown in Fig- 
ures 7 and 8. When the gas processed 
divided by gas originally in place is 
equal to 1.4, the swept area will be 
approximately the same as would have 
been obtained by injection of only 
pattern 
had the pattern been un- 


one-half as much eas (0.70 
volumes 
fractured. 

Fractures of the type shown in Fig- 
ure 5 are indicated to be more ef- 
ficient. A greater swept area may be 
obtained by injecting less gas than 
if the pattern were unfractured, or if 
the patterns were fractured similar to 
those shown in Figures 6, 7 and 8. To 
obtain a swept area of 80 percent, the 
gas processed divided by gas originally 
in place must be equal to approxi- 
mately 0.80 to 0.98 for Figures 5, 6 
and unfractured patterns, respectively. 
This sweep efficiency of 80 percent 
might not be achieved if a fracture of 
the type shown in Figures 7 and 8 
had occurred. 

Figure 11 shows the gas composi- 
tion from the producing wells when 
cycling these various horizontally frac- 
tured patterns. The abscissa of Figure 
11’ shows the gas processed divided by 
gas originally in place. The ordinate 
shows the fractional composition of 
wet gas in the flow stream. The curve 
numbers correspond to patterns shown 
in the respective figure numbers. One 
hundred percent wet gas is expected 
to appear until the swept area of the 
reservoir is between 64+ and 81 per- 
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FIGURE 12—Cycling gas composition conditions 5-8. 


cent. Beyond this amount the per- 
cent wet gas is expected to decrease 
very rapidly. 

Sixty percent wet gas is expected 
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to appear in the effluent when the gas 
processed divided by gas originally in 
place is 0.70, 0.82, 0.85 and 0.88 for 


the case of fractures shown in Figures 


3 and 4, unfractured pattern, Figure 
2 and Figure 1, respectively. 

Approximately 20 percent wet gas 
may appear in the effluent for all pat- 
terns shown here when the gas proc- 
essed divided by gas originally in place 
is near 1.1. If the cycling program 
were discontinued at this time, Figure 
9 indicates that the swept areas may 
vary between 81 and 93 percent, de- 
pending on the type of fractures 
created. 

The fractures shown in Figures 1 
and 2 provide greater swept areas than 
the unfractured pattern or fractures 
of the type shown in Figures 3 and 4. 
Similar comparisons of swept areas 
and wet gas compositions may be 
made from this figure. 

Figure 12 shows the composition of 
the produced gas when cycling a hori- 
zontally fractured thin reservoir hav- 
ing fractures of the type shown in 
Figures 5, 6, 7 and 8. The curve num- 
bers correspond to the figure numbers. 
Approximately 100 percent wet gas 
will appear in the effluent until 33 to 
84 percent of the pattern area has 
been processed, depending on the type 
of fracture created. Approximately 60 
percent wet gas may appear in the 
flow stream when the gas processed di- 
vided by gas originally in place is near 
0.48, 0.71, 0.81 and 0.86 for fractures 
of the type shown in Figures 7 and 8, 
6, unfractured patterns and Figure 5, 
respectively. Approximately 20 percent 
wet gas may appear in the effluent 
when the gas processed divided by gas 
originally in place is between 1.0 and 
1.2, depending on the type of fracture. 

Referring to Figure 10, the swept 
area at this time may vary between 
65 and 95 percent, depending on the 
type of fracture created. The fracture 
shown in Figure 5 is indicated to be 
the most effective of those shown here. 


Water-Flooding Application. 
These data may be applied to water 
flooding provided the flood corre- 
sponds to the analog model described 
above. 


Discussion and Conclusions. The 
creation of elliptical fractures at either 
the injection or production well may 
either increase or decrease the sweep 
efficiency which would be expected 
had no fractures been created. Ellip- 
tical fractures with the major axis per- 
pendicular to flow may result in a 
sweep efficiency either more or less 
than the unfractured sweep efficiency, 
depending on the width of the minor 
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axis of the elliptical fracture. If the 
major axis of the elliptical fracture 1s 
parallel to flow, the sweep efficiencies 
are less than that which would occur 
had no fractures been created. 

It may be possible to achieve large 
swept areas in an elliptically fractured 
reservoir, but to do so will probably 
require the injection of more gas o1 
these ad- 


water. The magnitudes of 


Part 2 When both 


to have elliptical fractures. 


FoR THE PATTERNS studied the 
presence of an elliptical fracture at 
the input well and the output well 
decrease the 
that 


is unfractured., 


may either increase 01 
achieved 


When 


the major diameters of the ellipses 


sweep efficiency from 


if the pattern 
were 33.8 percent of the well spacing 
and flooding was perpendicular to the 
major axis, a sweep efficiency of 73 
percent was observed. 

Che unfractured sweep efficiency is 
near 70.2 percent. If the fractures are 
of very large size, the sweep efficiency 
may be less than that expected if no 
fractures were created. When the 
major diameters of the ellipses were 
62.5 percent of the well spacing and 
flooding was perpendicular to the 
major axis, the sweep efficiency was 
near 65.8 percent. 

The creation of elongated ellipses 
and flooding parallel to the major 
axis may result in very low sweep ef- 
ficiencies in some instances. In one 
case studied a sweep effic iency of 
nearly 30 percent was observed. If the 
cycling program were discontinued 
when 20 percent wet gas appears in 
the flow stream, the swept areas may 
vary from near 68 to 90 percent, de- 
pending on the type of fracture 
created. 

To achieve large swept areas in el- 
liptically fractured reservoirs might re- 
quire processing larger quantities of 
fluid than would be required had no 
fractures been created. 

Fractured Reservoir Performance. 
Figure 13 shows an element of a line- 
drive pattern in which an elliptical 
fracture is assumed to exist at the in- 
put and output wells. The length of 
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ditional quantities of fluid are indi- 
cated to be from 10 to 100 percent, 
depending on the type of fracture 
existing and swept area desired. The 
water flooding or gas cycling program 
might be discontinued when the ef- 
fluent reached a given water:oil ratio 
or percent wet gas. 

In this case the creation of elliptical 
fractures may result in a swept area 


which would be either more or less 
than would had no fracture 
been created. It is suggested that 
studies be made to estimate the na- 
ture of the fractures prior to initiat- 
ing the water flooding or gas cycling 
program to insure that the largest 
practical swept areas are achieved and 
that channelling is held to a mini- 
mum. 


occur 


input and output wells in a line-drive pattern are assumed 


the pattern divided by the width of 
the pattern is equal to 1.5. The ellip- 
tical 
lipses major axes are 33.8 percent of 


fractures are identical. The el- 


the distance between adjacent input 
wells. Cycling is conducted perpen- 
dicular to the major axes. 

Figure 13 also shows the position 
of the dry gas at various times in the 
cycling program. The gas recovered 
divided by gas originally in place, the 
gas processed divided by gas originally 
in place, and the fractional composi- 
tion of wet gas in the flow stream is 
shown on the figure. The position of 
the dry gas/wet gas interface is shown 
at four instances before break-through, 





FIGURE 13 


at break-through, and three instances 
after break-through. 

The first position shows the dry 
interface when the gas 
recovered divided by gas originally in 
place is equal to 0.145. At this time 
the gas processed divided by gas orig- 


gas:wet gas 


inally in place is equal to 0.145 and 
the fractional composition of wet gas 
in the flow stream is equal to 1.00. 

It will be noted that when break- 
through occurs, the gas recovered di- 
vided by gas originally in place is 
equal to 0.730, the gas processéd di- 
vided by gas originally in place is 
equal to 0.730, and the fractional 
composition of wet gas in the flow 
stream is equal to 1.00. (Note: the 
unfractured sweep efficiency is neat 
70.2 percent). 

After break-through, a swept area 
of 0.901 may be obtained if the gas 
processed divided by gas originally in 
place is equal to 1.09, At this time the 
fractional composition wet gas in the 
flow stream would be near 0.231. 

Figure 14 shows the position of dry 
gas at various times when large ellip- 
tical fractures exist at the input and 
output wells. Here the major axes of 
the elliptical fractures are equal to 
62.5 percent of the distance between 
adjacent input wells. 

When the dry gas breaks through at 
the output well, the gas recovered di- 
vided by gas originally in place will 
be near 0.658, the gas processed di- 
vided by gas originally in place will 
be near 0.658, and fractional composi- 
tion of wet gas in the flow stream will 
be near 1.00. 

When the gas recovered divided by 
gas originally in place is near 0.809, 
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FIGURE 14 


the vas processed divided by vas 
originally in place will be near 0.966, 
and the fractional composition of wet 
gas in the flow stream will be near 
0.270. 

By creating elliptical fractures of the 
proper size and shape, the sweep effi- 
ciency may be either larger or smaller 
than the unfractured sweep efficiency. 
Fractures of the type shown in Figure 
13 resulted in a sweep efficiency in 
excess of the unfractured pattern. 
Fractures of the type shown in Figure 
14 resulted in a sweep efficiency which 
was less than the unfractured sweep 
efficiency. 

Figure 15 shows the position of dry 
gas at various times when an irregula1 
shaped fracture existed at the input 
well and a circular fracture existed 
at the output well. It will be noted 
that the fracture at the input well ex- 
tends 46.6 percent of the distance be- 
tween input and output wells, and the 
width of the fracture is 50 percent of 
the distance between adjacent input 
wells. 

The “pancake” fracture at the out- 
put well has a major axis 45.1 percent 
of the distance between adjacent out- 
put wells. The position of the dry 
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gas is shown at two instances before 
breakthrough, at breakthrough, and 
two instances after breakthrough. 

At the first instance shown the gas 
recovered divided by gas originally in 
place is equal to 0.132, the gas proc- 
essed divided by gas originally in place 
is equal to 0.132, and the fractional 
composition of wet gas in the flow 
stream is equal to 1.00. 

For this type pattern a large per- 
centage of the flow enters the area 
near the tip of the fracture and pro- 
ceeds across towards the output well. 
When break-through occurs, the gas 
recovered divided by gas originally in 
place is equal to 0.301. When the gas 
recovered divided by gas originally in 
place is equal to 0.678, the gas pro- 
cessed divided by gas originally in 
place is equal to 1.30, and the frac- 
tional composition of wet gas in the 
flow stream is near 0.110. 

Figure 16 shows the cycling per- 
formance of the horizontally fractured 
thin reservoirs shown in Figures 13, 
14 and 15. The 
gas processed divided by gas originally 
in place which may also represent a 
time coordinate. The ordinate shows 
the wet gas recovered divided by gas 


abscissa shows the 


——— 
FIGURE 15 


originally in place which also repre- 
sents the fractional area swept. Curves 
1, 2, and 3 show the performance 
when cycling fractured patterns 
shown in Figures 13, 14, and 15, re- 
spectively. ‘The curve marked “un- 
fractured” shows the performance 
which is expected when the pattern 
is unfractured. 

When the gas processed divided by 
gas originally in place is equal to one, 
the swept area may vary from near 
0.61 to 0.88, depending on the type 
created. When the 
processed divided by gas originally in 


of fracture gas 
place is near 1.4, the swept area may 
vary from near 0.70 to 0.95, depend- 
ing on the type of fracture. In order 
to achieve an 80 percent swept area, 
the gas processed divided by gas orig- 
inally in place must be near 0.83, 0.88 
0.94 the type 
shown in Figure 13, the unfractured 


and for fractures of 
pattern, and Figure 14, respectively. 
If an 80 percent swept area could 
be achieved in cycling the pattern 
shown in Figure 15, it would occur 
when the gas processed divided by 
gas originally in place was 2.00 or 
greater. 


Continued on Page 195 
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Figure 16 


Figure 17 shows the effluent gas 
composition when cycling the various 
fractured patterns shown here. The 
abscissa shows the gas processed di- 
vided by gas originally in place, the 
ordinate shows the fractional compo- 
sition of wet gas in the flow stream. 
Curves 1, 2, and 3 provide the gas 
composition when cycling fractured 
patterns like those shown in Figures 
13, 14 and 15, respectively. 

The dashed line on Figure 17 shows 
the unfractured pattern results. One 
hundred percent wet gas will appear 
in the effluent until the gas processed 
divided by gas originally in place 1s 
between 0.3 and 0.73, depending on 
the type of fracture existing. If no 
fractures were created, the effluent 
would remain 100 percent wet gas 
until 70.2 percent of the pattern were 
swept. The above are indicated for 
uniform homogeneous reservoirs. 

When the gas processed divided by 
gas originally in place is equal to 0.8, 


the effluent gas composition may vary 
between 30 and 65 percent wet gas, 
depending on the type of fracture. 
Approximately 20 percent wet gas is 
expected in the effluent when the gas 
processed divided by gas originally in 
place is near 1.1 to 1.3. If cycling 
were discontinued when the wet gas 
approached 20 percent, the gas proc- 
essed divided by gas originally in place 
would be near 1.1, 1.15, 1.1 and 1.3 
for the unfractured pattern and Pat- 
terns 1, 2, and 3, respectively. The 
swept areas would then correspond to 
87, 92, 85 and 68 percent, respec- 
tively. If cycling is discontinued at a 
given percent wet gas in the flow 
stream, the horizontally fractured 
pattern may result in a large swept 
area at abandonment, depending on 
the type of fracture existing. 

The creation of fractures will re- 
sult in an increase in pattern conduc- 
tivity. For a given imposed pressure 
differential, the injection rate may be 
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Figure 17 
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several times greater than that which 
would exist if no fractures had been 
created.’ This implies that if the proc- 
ess equipment were of sufficient ca- 
pacity, it is possible to cycle the res- 
ervoir in a much shorter time. 
Although the gross return from the 
reservoir may be approximately the 
same, the rate of return from the 
fractured system could exceed the rate 
for the unfractured pattern. A de- 
tailed study would be required to de- 
termine the merits for each case. 


Discussion and Conclusions. When 
elliptical fractures exist at both the 
input and output wells, and flooding 
or cycling is conducted perpendicular 
to the major axes of the ellipses, the 
sweep efficiency may be greater than 
that which would exist had no frac- 
tures been created. If the elliptical 
fractures are of large size, the sweep 
efficiency may be less than that which 
would exist had no fractures been 
created. 

The performance after break- 
through indicates that for certain 
small fractures the swept area may 
equal or exceed the unfractured pat- 
tern, depending on the type of frac- 
ture. In some instances the creation 
of an unfavorable fracture or the 
operation of the injection program so 
that flow is parallel to the major axis 
of the ellipses may result in a fairly 
poor cycling or water flooding per- 
formance; however, it is possible to 
achieve large swept areas provided 
sufficient fluid is processed. 

A detailed study should be made 
of any fractured reservoir to deter- 
mine the nature and extent of the 
fractures prior to initiating the flood- 
ing or cycling program. This is re- 
quired if channelling is to be held to 
a minimum and large swept areas are 
to be achieved. 

In applying the results presented 
here it is necessary that one refer to 
the analogy to ensure that flow in the 
actual reservoir conforms with that in 
the model. The data may or may not 
apply, depending on the variance ex- 
isting between the model and the 
reservoir. 
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FIGURE 1—Effect of circular horizontal fractures on production capacity where fractures are 
placed at top or bottom. : 





Do Horizontal Fractures 
Affect Production Capacity ? 


Studies indicate center of pay in thick sections 
to be more responsive to fracturing. 


By PAUL B. CRAWFORD, Assistant Director, and 
BOBBY L. LANDRUM, Research Technologist, 


‘Texas Petroleum Research Committee, 


Texas A. & M. College Division, College Station, ‘Texas 


AN ELECTRICAL MODEL study has 
been made of the effect of horizontal 
fractures on the production capacity 
of fractured wells. For thin reservoirs 
it is shown that increases in produc- 
tion capacity by factors of 4 to 12 
may be obtained if the radius of the 
fracture is between 0.2 and 0.6 the 
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drainage radius. For thick reservoirs 
the increases in production capacity 
may be near 1.4 to 3.8 if the frac- 
tures are between the same radii as 
indicated above. 

For thin reservoirs there appears to 
be little difference in production ca- 
pacity whether the fracture is located 


at the top, bottom or center of the 
pay. However, for thick 
and long fractures the center of the 
pay is indicated to be more respon- 


reservoirs 


sive than other locations. One large 
pancake fracture is more effective for 
increasing the production capacity 
than three fractures with one-third 
the radius. A single horizontal frac- 
ture whose radius is 0.6 the drainage 
radius may result in an increase in 
production capacity by a factor near 
6. 

Three fractures whose radius is 
near 0.2 the drainage radius are indi- 
cated to result in an increase in pro- 
duction by a factor near 3.5. Inclined 
circular fractures are indicated to be 
slightly less effective than horizontal 
fractures of the same radius. Ellipti- 
cal fractures produce approximately 
the same effect on the production 
capacity as circular horizontal frac- 
tures with the same radius as the 
average radius of the ellipse. 

Commercial reservoir fracturing 
techniques are believed to result in 
the creation of vertical, horizontal 
and perhaps inclined fractures, de- 
pending on the nature of the forma- 
tion fractured and the 
process applied. The creation of frac- 


fracturing 


tures normally results in an increase 
in the production capacity of the well. 
Qualitatively, the production capac- 
ity is believed to increase as the size 
of the fracture increases. Very little 
quantitative information is known 
about either horizontal or inclined 
fractures; consequently, a purpose of 
this study was to obtain quantitative 
data on the effect of horizontal and 
inclined fractures on the production 
capacity of a well. 

The fractures studied were those 
which originate at the well and ex- 
tend out into the reservoir. Circular 
and elliptical fractures symmetrically 
located about the well were consid- 
ered. Few commercial fracturing ap- 
plications will possibly result in such 
simple symmetrical patterns, but the 
results from the study may aid in 
interpreting certain results experi- 
enced in the field, or guiding pro- 
posed fracturing applications. 


Analysis. An electrical analog model 
was used in making the study. A 
circular tank 22 inches in diameter 
and approximately 18 inches high was 
constructed with a sheet of copper 
forming the wall and paraffin wax 
the bottom. See inset of Figure 1. A 
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PULSE RATE. A doctor checks heart beat by feeling a 
patient’s pulse. Jerry Caldwell, Pumper for Tide- 
water Associated Oil Company at Talco, Texas, 
can tell how his wells are pumping simply by 
feeling the vibration on the polished rod. Recently, 
an Axelson Volu-Max pump with a 1%” bore x 7 ft. 
length was installed in this well (L. D. Wilson #2). 
It pumps 441 BPD of fluid from 2,900 feet netting 
30 barrels of 18 gravity oil. Former rate was 351 
BPD and 16 barrels of oil. When your wet wells 
require greater gross production at the same cycle 
rate, try an Axelson Volu-Max. 


BIRD WATCHER. Jerry Caldwell (see above) raises 
quail for a hobby. He has over 200 which bring an 
average price of $2 a bird. He is the empty-handed 
quail hunter’s best friend. Jerry says his birds have 
one thing in common with Axelson oilwell pumping 
products—they don’t require much care. 





HYDRAX. Here on a stripper well near Kilgore, Texas, 
is a typical Axelson Hydrax hydraulic pumping 
unit. Jud Hemperly, Production Foreman for F. A. 
Fuller Company, is well pleased with the installa- 
tion — says that Hydrax units are kind to rod 
strings. An Axelson RLA Rod Liner Type Pump, 
2x1 x 9 feet, produces 32 gravity oil from 3,600 
feet. Together, the pump and Hydrax pumping 
unit make an unbeatable combination for low-cost 
mechanical lift. 
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MATERNITY WARD. The Jones & Laughlin repair 
shop in Oklahoma City is a clinic for ailing 
pumps and a maternity ward for new ones. 
Watching the birth of a new Axelson deep- 
well plunger pump (left to right): O. W. 
Shepherd, J & L Store Manager; John 
Rogers, Repairman (see below); Charles 
Cawthon, Axelson factory representative; 
and Chet Kyle, Axelson District Manager. 
Pumps that have been in service for many 
years are brought back to their original 
efficiency simply by replacing worn parts, 
such as liners, plungers, balls and seats, 
cages and tubes 





ON STILTS. In Grady County, Oklahoma, this Axelson 
Long Stroke hydraulic pumping unit perches on a 


line during flood seasons. It pumps 39 gravity oil 
from 9,200 feet in Magnolia Petroleum Company’s 
Virgil Daugherty No. 1. The normal length of 
pumping stroke in an Axelson unit is 25 ft. Pump- 
ing rate is 4 to 642 strokes per minute. A conven- 
tional beam pumping unit with a 6 ft. polished rod 
travel would have to operate at 25 strokes per min- 
ute to match an Axelson 25 ft. polished rod travel 
at 6 strokes per minute. By slowing down the 
pumping rate, Axelson units reduce wear and tear 
on subsurface pump and rods and cause less tur- 
@®D pulence at well bottom. { 

















EXPERT. Making up a new Axelson subsur- “fies + 
face pump is John Rogers, Jones & Laugh- he 
lin pump repairman. John is reputedly one . a 
of the top pump men in the industry. He 4 
was born in Wilburton, Oklahoma, is a j 
graduate of Okmulgee Business College / 


and is a CPA. John also plays a creditable 
french harp and guitar. He has been with 
J & L for 12 years, taking excellent care 
of Axelson pump customers. 


































unique steel platform to Keep it above the water 




















well-pulling crew with an excellent safety record and 
a soft spot in their hearts for Axelsen production 
equipment. (Top) O. A. “Doc” Lambert, Head Well 
Puller; (Bottom, left to right) B. M. Battles, Gene 
Larrimore, Hilton Murray. They keep wells producing 
with Axelson pumps in the Kilgore, Texas, fields. 







MEN OF PRODUCTION. Meet Atlantic Refining Company’s fe 








CAMERA! ACTION! This is Atlantic Refining’s well gang in 
action (see above) stripping the Caivin Young A No. 5 
in Rusk County, Texas, to locate a tubing leak. An 
Axelson tubing liner pump has been producing this well 
for many months and went back down the well without 
requiring service when remedial work was finished. 
This area (Longview-Kilgore) is serviced by Dick 
Baucum and Bill Norman, Axelson Representatives 
working out of Longview, Texas, and by the Jones & 


Laughlin supply store in Kilgore. 


€ 


GOOD WORD. Dusty Dillon (left), Dis- 
trict Production Foreman for Atlantic 
Refining Company in East Texas, looks 
over well-pulling operation (above) 
while Doc Lambert lifts another stand 
of pipe. Like many another production 
head, Dusty has a good word for Axel- 
son plunger pumps and sucker rods. 
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HOT ROD. Slippage in subsurface pumps is fre- 
quently caused by wear on the outside sur- 
faces of plungers. To give Axelson plungers 
long-wearing quality, surfaces are flame- 
hardened. Mike Sanceri, Axelson Rockwell 
operator, makes a hardness test on an Axel- 
son plunger to make certain that heat treat- 
ment is uniform and to specifications. In 
spare time, Mike builds hot rods. His latest 
(a Model A frame and body with a ’52 full- 
race Lincoln engine) took a fourth in its 
class at Bonnieville doing 164 MPH. 
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MIKE SIDE. Axelson plungers are made to fit 


as snugly in pump liners as pistons in a ya \ 

compressor cylinder. Fits are within .001 ‘ 

inch. Special API gauges (manufactured MM NEWEST. Jones & Laughlin employees gather around the new J &L 
by Axelson) are used to check these close service truck in front of the Lindsay, Oklahoma store, the newest 
tolerances. Axelson also makes chromium addition to J & L’s network of 91 supply stores in the United States 
plated plungers in a choice of three thick- and Canada. (1. to r.) J. K. Guinn, salesman; L. R. Roberts, dis- 
nesses of chromium. (.012, .021, .030 on trict sales manager; B. L. Parker, pump repairman; Bill Wood- 
diameter) for greater resistance to wear. ward, salesman; Karl Modenbach, store man; Dick Bayless, sales- 
Whatever the well condition—abrasion, cor- man; R. L. Parks, store man; D. H. Saltzman, store manager. 
rosion, high water cut, etc. — Axelson Jones & Laughlin is distributor for Axelson production equipment. 


plungers withstand the gaff. 


(SGT) axeLsON MANUFACTURING COMPANY 
% wit # Division of U. S. Industries, Inc. 
6160 South Boyle Avenue, Los Angeles 58, California 


Where to buy Axelson oil well production equipment: 





California: Axelson stores at Bakersfield, Coalinga, Huntington Beach, Long Beach, Orcutt, Santa Fe Springs, Taft, Ventura; 
Hickey Pipe & Supply Co. (Sucker Rods) + MID-CONTINENT: Jones & Laughlin Steel Corporation, Supply Division (Headquarters, 
Tulsa) + ROCKY MOUNTAINS: Jones ¢ Laughlin Steel Corporation, Supply Division; Great Northern Tool & Supply Co., Billings, 
Montana + CANADA: Jones & McLaughlin Steel Sales Co. Ltd., Calgary; Dominion Oilfield Supply Co. Ltd., Calgary +« MEXICO, 
D. F.: Wells Fargo & Co. Express, S .A. « RIO DE JANEIRO, BRAZIL: MAQUIP (Commercial de Maquinas e Equipamentos) 8. A. ¢ 
LIMA, PERU: Gross Equipment, 8S. A. + LA PAZ, BOLIVIA: Del Prado &¢ Compania, Ltd. « BUENOS AIRES, ARGENTINA: Adrian Bolland ¢ 
Cia., S. R. L. * BARCELONA, VENEZUELA: Servicios Industriales, C. A. * MARACAIBO, VENEZUELA: Servicios Industriales, C. A. * 
TRINIDAD, B. W. I.: Industrial Agencies, Ltd. 
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FIGURE 2—Effect of circular horizontal fractures on production capacity 
where fractures are 20 percent from top or bottom of pay zone. 


single wire electrode was placed in 
the center of the tank. The tank was 
partially filled with a dilute salt solu- 
tion which served as the conducting 
medium. This electrical system simu- 
lates a single well in the center of a 
uniform homogeneous circular reser- 
voir producing at steady state con- 
ditions. 

Wilsey and Bearden presented in- 
formation on unsteady phenomena.’ 
Circular or pancake fractures were 
simulated by copper disks fabricated 
from sheeting. The copper disks were 
attached to the wire well. Fractures 
of various configurations, elevations 
and inclinations were studied by 
changing copper disks. 

The effect of pay thickness 
studied by varying the depth of the 
salt solution. The data obtained from 
this model indicate the effect of frac- 
tures of high permeability on the 
production capacity. The data apply 
to an actual reservoir only in such 
proportion as the flow in the reser- 
the the 


was 


conforms to flow in 


model. 


voir 


Effect of Horizontal Fractures on 
Production Capacity. Figure | shows 
the effect of circular horizontal frac- 
tures on the 


production capacity 
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when the fracture is located on the 
top or bottom of the pay. The data 
were obtained in a reservoir in which 
the drainage radius divided by the 
radius of the well was equal to 448. 
The abscissa shows the value of the 
fracture radius divided by the drain- 
age radius. The ordinate shows the 
production capacity of the fractured 
well divided by the production ca- 
pacity of the unfractured well. The 
parameter shown on the figure is pay 
thickness divided by the drainage 
radius. 

The upper curve shows the increase 
in production capacity which may be 
expected when a very thin pay is frac- 
tured with a horizontal circular pan- 
cake fracture. If a fracture whose 
radius is 0.2 of the drainage radius is 
created an increase in production ca- 
pacity by factor near 4 may be ex- 
pected. If the fracture extends to 0.4 
of the drainage radius the production 
capacity may be expected to increase 
by a factor near 6.7. 

A fracture whose radius is 0.6 of 
the drainage radius may be expected 
to result in an increase in production 
capacity by a factor near 12. If the 
average drainage radius is near 330 
feet and the pay thickness is 33 feet 


FIGURE 3—Effect of circular horizontal 
capacity where fractures are in center of pay zone. 


0.4 06 0.8 Ke) 


fractures on production 


the value of the pay thickness divided 
by the drainage radius would be 0.10. 
For this condition the second curve 
from the top in Figure 1 may apply. 
If the fracture radius is 0.2 the drain- 
age radius (this would be 65 feet if 
the drainage radius were 330 feet) 
a production capacity increase of near 
3.5 would he expected. 

For fractures whose radii are near 
0.4 the drainage radius an increase in 
production capacity near 6 may be 
expected. The lower curves in Figure 
1 are applicable for very thick reser- 
voirs. If a fracture of 0.2 the drainage 
radius occurs in a thick reservoir (pay 
thickness divided by the drainage 
radius is near 0.8) an increase in pro- 
duction capacity by a factor near 1.3 
may be expected. 

If the fracture radius is near 0.4 the 
drainage radius an increase in produc- 
tion capacity by a factor near 2 may 
be expected. The above data indicate 
that increases in production capacity 
by factors of from 2 to 10 may be ex- 
pected in some reservoirs, but they 
will perhaps be more likely in the 
thinner pays. In order to achieve a 
substantial increase in the production 
capacity of clean wells it may be nec- 
essary to obtain fairly large fractures, 
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FIGURE 4—Effect of fracturing location on production capacity. Best results achieved from pay zone center especially in thin reservoirs. 


and a decrease in water-flooding or 


gas cycling sweep efficiency may occur 
after achieving this increase in pro- 
duction capacity. 

Figure 2 shows the effect of circular 
horizontal fractures on production ca- 
pacity when the fractures were located 
20 percent from the top or bottom of 
the pay. For this case the thickness of 
the reservoir above the fracture di- 
vided by the thickness below the frac- 
ture would be 4 or 34, depending on 
whether the fracture was located in 
the upper or lower portion of the pay. 

The abscissa shows the fracture 
radius divided by the drainage radius. 
The ordinate shows the production 
capacity of the fractured well divided 
by the production capacity of the un- 
fractured well. When a fracture is 0.2 
the drainage radius an increase in 
production capacity by a factor near 
4 may be expected for thin reservoirs. 
When the fracture radius is 0.4 the 
drainage radius a production capacity 
increase of 6.7 may be expected. 

When the fracture radius divided 
by the drainage radius is near 0.6 a 
production capacity near 12.3 is to be 
expected. For thicker reservoirs, when 
the pay thickness divided by the drain- 
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age radius is near 0.1 and the fracture 
radius is near 0.2 the drainage radius, 
a production capacity increase near 
3.6 is to be expected. 

An increase in production capacity 
by a factor near 6.2 is to be expected 
if the radius of the fracture is 0.4 the 
drainage radius. For very thick reser- 
voirs, that is, for the case in which 
the pay thickness divided by the drain- 
age radius is near 0.8, a fracture 
whose radius is 0.2 the drainage rad- 
ius may be expected to result in an 
increase in production capacity by a 
factor near 1.6. 

If the fracture radius is near 0.4 the 
drainage radius the production capac- 
ity is expected to be near 2.8 times 
that of the unfractured well. In com- 
paring Figure 1 and Figure 2 it will 
be noted that under certain condi- 
tions, that is, for very short fractures, 
there appears to be very little differ- 
ence in the production capacity re- 
gardless of whether the fracture is 
located at the top of the pay or 20 
percent from the top. From an elec- 
trical standpoint similar results occur 
when the fractures are at the bottom 
or 20 percent from the bottom of the 
reservoir. The most pronounced ef- 


fect of fracture locations are indicated 
to occur for thick reservoirs and large 
fracture radii. 

Figure 3 shows the effect of circu- 
lar horizontal fractures on production 
capacity when the fractures were lo- 
cated in the center of the pay; the 
thickness of the pay above the frac- 
ture is equal to the thickness below 
the fracture. 

Figure 3 shows that when the frac- 
ture radius is near 0.2 the drainage 
radius a production capacity increase 
by a factor near 4.0 may be expected 
for thin reservoirs. If the fracture 
radius is near 0.4 the drainage radius 
the production capacity increase may 
be expected to be near 6.8. If the frac- 
ture radius is near 0.6 the drainage 
radius the production capacity may be 
expected to be near 12.3. 

For the case in which the pay thick- 
ness is 0.1 the drainage radius a frac- 
ture whose radius is 0.2 the drainage 
radius may be expected to result in 
an increase in production capacity by 
a factor near 3.6. 

For fractures of 0.4 the drainage 
radius the production capacity in- 
crease may be expected to be near 6.8. 
If the fracture radius is near 0.6 the 
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drainage radius the production capac- 
ity may be expected to be near 11.2. 

For the case in which the pay thick- 
ness is 0.4 the drainage radius and the 
fracture radius is 0.2 the drainage 
radius the resulting increase in pro- 
duction capacity may be near 2.8. 

For fractures of 0.4 the drainage 
radius the production capacity is ex- 
pected to be near 4.9. Similar obser- 
vations may be obtained for thicker 
pays. 

The effect of fracture location on 
production capacity is shown in Fig- 
ure +. It was prepared to compare the 
results of Figures 1, 2 and 3. Figure 
4 shows the expected results of locat- 
ing the fracture at different elevations 
in the pay for five different pay thick- 
nesses. These pay thicknesses divided 
by the drainage radius were 0.1, 0.2, 
0.4, 0.6 and 0.8. 


If the fracture is near 0.6 the drain- 


Part 2 


age radius that a production capacity 
increase by a factor near 9 is ex- 
pected to occur if the reservoir thick- 
ness divided by the drainage radius is 
near 0.1 and the fracture is located 
at either the top or the bottom of the 


pay. That is, he is equal to 0 or 
1.0. The center of the pay is indicated 
to be only slightly more responsive to 
fracturing if the pay thickness is thin 
and the fracture radius is small. A 
fracture in the center of the pay might 
give a production increase by a factor 
near 9.4 compared to 9 if the fracture 
were located at the top or bottom of 
the pay. 

For thicker pays (pay thickness di- 
vided by the drainage radius near 0.2) 
a production capacity increase of near 
7.7 is expected to result if the frac- 
ture radius divided by the drainage 
radius is 0.6, and the fracture is at the 
top or bottom of the pay. By locating 


fracture shape affect well production capacity. 


THE EFFECT of multiple horizontal 
fractures on production capacity is 
shown in Figure 5. It may be possible 
in some reservoirs to obtain one long 
fracture whose radius is near 0.6 the 


drainage radius or to obtain three 
fractures whose radii are near 0.2 
the drainage radius. Figure 5 was 


prepared to show comparisons of ef- 
fectiveness of fracture combinations of 
this type. This figure shows the effect 
of multiple horizontal fractures on 
production capacity. The reservoir is 
assumed to have a pay thickness di- 
vided by a drainage radius of near 0.4. 

When more than one circular frac- 
ture exists the fractures are assumed 
to be symmetrically positioned in the 
pay. For the above case three short 
fractures (0.2r.) would give a produc- 
tion increase by a factor of 3.5. One 
fracture three times as long (0.6r,) 
would give an increase by a factor of 
8.6. For this case one large fracture is 
more than twice as effective as three 
small fractures. Two fractures of 0.6r, 
are expected to result in a production 
capacity increase of 9.8. If four frac- 
tures exist the production capacity is 
expected to be near 10, and if it were 
possible to ream the well to 0.6 the 
drainage radius the increase in pro- 
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duction capacity would be expected 
to approach 12.0. 


the fracture in the center of the pay 
an increase in production capacity to 
near 8.4 is expected to occur. 

A more pronounced effect of frac- 
ture location is indicated for the case 
of very thick reservoirs. This is shown 
by comparing the results of fracturing 
when the thickness of the reservoir di- 
vided by the drainage radius is near 
0.8. For this case, if the radius of the 
fracture is 0.6 the drainage radius, a 
production capacity increase by a 
factor near 3 may be expected. If the 
fracture is located in the center of the 
pay an increase in production capacity 
by a factor near 4.8 may be expected. 
This would be approximately a 50 
percent increase by locating the frac- 
ture at the most responsive elevation. 
For longer fractures, that is, for frac- 
tures 0.8 the drainage radius, a more 
pronounced effect of fracture loca- 
tion is obtained. 


How single and multiple fractures, pay thickness, fracture and 


For shorter fractures, that is, those 
near 0.4 the drainage radius, one cir- 
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FIGURE 5—Production capacity increase appears more likely from single long fractures than 
multiple short ones. 
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FIGURE 6—The effectiveness of a single fracture 


cular horizontal fracture may be ex- 
pected to result in an increase in pro- 
duction capacity by a factor near 4.7. 
If two horizontal fractures of this 
same radius exist, the resulting in- 
crease in production capacity is ex- 
pected to be near 5.8 

If four fractures exist the produc- 
tion capacity increase is expected to 
be near 6.3. If the primary objective is 
to achieve an increase in production 
capacity it will perhaps result in 
greater benefit if efforts are made to 
obtain single long fractures in prefer- 
ence to multiple short fractures. 

This may be true only for uniform 
homogeneous reservoirs producing at 
steady state conditions. Stratified reser- 
voirs will require a careful analysis to 
determine optimum fracturing proce- 
dures. 

Figure 6 shows the effect of pay 
thickness on the production capacity 
of fractured wells. The fractures are 
assumed to be circular and located in 
the center of the pay. The abscissa 
shows the value of pay thickness di- 
vided by the drainage radius, and the 
ordinate shows the production ca- 
pacity of the fractured well divided 
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located at the center of a reservoir is expected to decrease as the reservoir thickness increases. 


by the production capacity of the un- 
fractured well. If the fracture radius 
is 0.2 of the drainage radius, increases 
in production capacity by factors of 
3.9, 3.5, 3.1, 2.6 and 2.0 may be ex- 
pected for reservoirs whose pay thick- 
nesses divided by drainage radii are 
near 0, 0.1, 0.2, 0.4 and 0.8 respect- 
ively. 

If the fracture were 0.4 the drain- 
age radius, increases in production 
capacity by factors near 6.6, 6.1, 5.7, 
4.8 and 3.5 would be expected for 
reservoirs of the cited thickness, In 
reviewing Figure 6 the effectiveness 
of a single fracture located in the 
center of a reservoir is expected to 
decrease as the thickness of the reser- 
voir increases. This decrease is a de- 
crease in the percentage of the orig- 
inal production rate, and it should 
be remembered that, other things be- 
ing equal, the production from a 
reservoir is directly proportional to 
the pay thickness. Consequently, it 
may be shown that if a reservoir 
whose pay thickness divided by drain- 
age radius is near 0.1 were fractured 
to a radius of 0.2 the drainage radius 


the increase in production capacity 


would be near 3.5. If a reservoir twice 
as thick were fractured to the same 
radius the increase in production ca- 
pacity would be near 3.1 

However, before fracturing the 
thicker pay would be expected to pro- 
duce twice as fast as the thinner pay. 
Consequently, after fracturing the 
rates of production from the two pays 
would be of the order 3.5 and 6.2 for 
the thin and thick reservoirs, respec- 
tively. Similar comparisons may _ be 
made for fractures of other radii and 
reservoirs of other pay thicknesses. 

It is believed that fractures may 
follow the planes of least resistance. 
In some reservoirs this may result in 
the fractures being inclined several 
degrees to the well. For such cases it 
may be desired to know the effect of 
fracture inclination on the production 
capacity. . 

Figure 7 shows the results of a study 
of the effect of fracture inclination on 
production capacity. Data were ob- 
tained with circular fractures in a 
reservoir whose thickness divided by 
the drainage radius was equal to 0.9. 
The thickness of the pay above the 
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PRODUCTION CAPACITY WITH INCLINED FRACTURE 


| 80} ——f4 4 


, 2a 


| 





CIRCULAR FRACTURES 





ANGLE Offs? 
- | 130° 


SIDE VIEW 





| 
2.20“ aoe & 


well] | { 
inclined h, 
circular h 
fracture h S) 
2 














=448 ——— 


| | 


| | 








| | 
10000 2.00 


3.00 


4.00 5.00 6.00 


PRODUCTION CAPACITY WITH 
HORIZONTAL FRACTURE 


FIGURE 7—The effectiveness of the fracture to increase production decreases as the angle of 
inclination increases. 


fracture divided by the thickness below 
is equal to 1.0, that is, the fracture 
occurred in the center of the pay. In 
securing the experimental data the 
circular fracture (copper disk) was 
tilted at various angles and the result- 
ing production capacity was measured 
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and compared with the production 
capacity of the unfractured system. 
The abscissa of Figure 7 shows the 
production capacity with a circular 
horizontal fracture. The ordinate 
shows the production capacity with 
the inclined fracture. If the produc- 


tion capacity with the horizontal frac- 
ture is near 2.0, the production capac- 
ity with the fracture inclined from 0 
to 15 degrees is expected to range from 
1.9 to 2.0, 

If a production capacity of near:4 
would be expected to be observed 
with a circular horizontal fracture, 
then a production capacity of near 
3.75 would be expected to occur if the 
fracture were inclined 30 degrees. If 
the fracture were inclined 45 degrees, 
a resulting production capacity near 
observed, and if the 
fracture inclined at approxi- 
mately 90 degrees, resulting in a verti- 
cal fracture, the production capacity 
expected to be 


3.6 would be 
were 


increase would be 
near 3.1. 

The effectiveness of the fracture to 
increase production decreases as the 
angle of inclination increases. These 
data obtained for a_ uniform, 
homogeneous reservoir producing at 
steady state conditions. It seems prob- 
able that flow in an actual reservoir 
may not be identical to flow in the 
model and that other results may be 
obtained in some reservoirs, especially 
those in which stratification exists. 

Studies were made of the effect of 
elliptical horizontal fractures on pro- 


were 


duction capacity. For the particular 
pattern studied the reservoir thickness 
divided by the drainage radius was 
near 1.0, and the elliptical fractures 
were located in the center of the pay. 
The elliptical horizontal fractures 
were simulated by copper disks cut to 
the shape of the desired ellipse, and 
attached to the wire well electrode. 
The ellipses were prepared so that the 
sum of the minor axis and major axis 
divided by four was equal to 0.4 the 
drainage radius. The abscissa shown 
in Figure 8 shows the value of the 
short radius of the ellipse divided by 
the long radius. The ordinate shows 
the production capacity with the 
elliptical fractures divided by the pro- 
duction capacity with a circular frac- 
ture whose radius was equal to 0.4 the 
drainage radius. For the elliptical 
fracture when the short radius divided 
by the long radius is near 0.8 the re- 
sulting production capacity is approxi- 
mately the same as that which would 
be observed if a circular fracture were 
present. 

If the short radius divided by the 
long radius of the ellipse is near 0.2, 
the production capacity of the ellipti- 


WORLD OIL « May, 1956 








For successful ‘‘first-time’’ cementing use the com- 
bination of BAKER CASING CENTRALIZERS 
to ensure ample clearance for placing a uniform 
body of cement around the casing—and BAKER 
WALL SCRATCHERS to scratch away the mud 
cake so that the cement will bond better with the 
exposed formation. 


YOU MUST HAVE “EFFECTIVE 
CENTERING FORCE” 


Baker Casing Centralizers have that balanced 
combination of proper spring length and proper 
bowed height (“reach”) to provide Effective Cen- 
tering Force throughout the area to be cemented. 
And, because each spring is pre-tested and pre-set 


in hydraulic presses, you have this Centering Force 
at the cementing point, regardless of depth or of 
“dog legs” in the hole. 


YOU SCRATCH ONLY THE 
SECTIONS TO BE CEMENTED 
Baker Wall Scratchers perform a “controlled” 
scratching job, because the wires remain close 
against the casing while running in the hole, and 
do not damage the vital filter cake built up on 
sections through which the scratchers pass. Only 
when the “wall scratching” operation is started, 
do the overlapping wires (positioned in a double 
shell) really go to work scratching away the mud 
sheath and exposing the formation for far better 
bonding of the cement. 








OUTS TAN DING 
COMBINATION 


FOR BETTER PRIMARY CEMENTING 


Baker Wall Scratchers also meet your specific needs because they are 
available with either 42-inch long scratcher wires, or with 22-inch 
long wires. You can also select either the HINGE-LOK Type which is 
hinged for easy mounting, or the SOLID RING Type which is slipped 
over the casing. 

Contact the Baker representative in your area and get complete details 
about these Baker aids to better cementing. He has first-hand field knowl- 
edge that will prove valuable to you. 


WALL SCRATCHERS 














CASING CENTRALIZERS 


You can choose Baker Casing Centralizers exactly suited to each 
cementing job because they are available with various bowed heights 
of the springs to meet different casing programs—and there is the Baker 
Model “H” HINGE-LOK Type which is hinged for easy mounting, or 
Baker Model ““G” SOLID Type which is merely slipped over the casing. 














BAKER OIL TOOLS, INC., Houston:Los Angeles» New York 
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FIGURE 8—The effect of an elliptical fracture on production capacity appears very similar to 
the effect of a circular fracture whose radius is equal to the arithmetic average radius of ellipse. 


cal fracture is expected to be near 
1.06 times the production capacity 
which would be observed with the 
circular fracture. The curve is near 
1.0 over a large range in variation of 
the shape of the ellipse. Consequently, 
it appears that the effect of an ellipti- 
cal fracture on production capacity 
may be very similar to the effect of a 
circular fracture whose radius is equal 
to the arithmetic average radius of the 
ellipse. 

Discussions and Conclusions. Elec- 
trical model studies have been made 
of the effect of various types of pan- 
cake fractures on the production ca- 
pacity of clean wells. The data which 
are shown here apply to uniform and 
homogeneous reservoirs which are 
producing at steady state conditions. 
For these conditions, increases in pro- 
duction capacity by factors of 4 to 12 
may be expected if the radius of the 
fracture is between 0.2 and 0.6 the 
drainage radius and the reservoir is 
very thin, that is, less than 15 feet for 
a ten acre well density. 

For thicker pays, that is, those nea 
60 feet, increases in production ca- 
pacity by factors of 3.5 to 9 may be 
expected if fractures of the radii indi- 
cated above are obtained. For thin 
reservoirs there appears to be little 
difference in the resulting production 
capacity regardless of whether the 
pancake fracture is located at either 
the top, center or bottom of the pay. 

The center of the pay is indicated 
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to be only slightly more responsive to 
fracturing than any other locations. 
The most pronounced effects of frac- 
ture location is expected to occur 
when large fractures are achieved or 





These articles on fracturing theory 
were prepared exclusively for 
WORLD OIL by the Texas A. & 
M. Division of the Texas Petroleum 
Research Committee. This commit- 
tee was established by joint resolu- 
tion of the Board of Directors of 
A. & M. College, the Board of 
Regents of the University of Texas, 
and the Texas Railroad Commission 
in January of 1948. It was founded 
to combine the research facilities of 
the two schools and the vast store of 
knowledge of the Railroad Commis- 
sion. The purpose of the committee 
is to seek methods of increasing 
total recovery from Texas oil fields 
through scientific means. 

Funds for operating the commit- 
tee are provided by A. & M. Col- 
lege, the University of Texas, and 
the Oil and Gas Conservation fund 
through the Texas Legislature. The 
director is Dr. George H. Faucher. 

Those connected with the Com- 
mittee include General Ernest O. 
Thompson, Chairman of Texas Rail- 
road Commission; Dr. Logan Wil- 
son, President of University of 
Texas, and Dr. M. F. Harrington, 
Chancellor of Texas A. & M. Col- 
lege. 

The Texas Petroleum Research 
Committee has added much to the 
industry’s knowledge through re- 
serves surveys, engineering research, 
and recovery conferences. Some of 
this information is passed on here 
in the form of studies carried out 
on formation fracturing theory. 











when a thick reservoir is fractured. 

If the principal objective is to ob- 
tain a large increase in the production 
capacity of the well, the creation of 
a single large pancake fracture will 
possibly be more effective in achiey- 
ing this objective than the creation 
of several fractures of small radius. 
The creation of an inclined circu- 
lar fracture in a reservoir is indi- 
cated to have less effect on the pro- 
duction capacity of the well than if a 
horizontal circular fracture of the 
same radius were created. The incli- 
nation of the fracture between 0 and 
30 degrees from the horizontal is ex- 
pected to result in a decrease in pro- 
duction capacity of only one to ten 
percent, depending on the length of 
the fracture. The above conclusions 
were obtained for uniform homogene- 
ous reservoirs and the possible benefits 
which may accrue from obtaining an 
inclined fracture which would cut 
beds of stratified pays may not con- 
form to the observations obtained in 
the model. 

The creation of elliptical fractures 
about a well is indicated to result in 
approximately the same increase in 
production capacity which would 
have been obtained had a circular 
horizontal fracture been created whose 
radius was equal to the average radius 
of the ellipse. 

The data which are presented here 
are the steady state increases in pro- 
duction capacity which may be ex- 
pected to occur if clean wells are 
fractured in reservoirs of uniform 
homogeneous media, If in actual 
practice the area near the well bore 
has been damaged so that the effective 
permeability near the well bore is less 
than the permeability in the outer 
areas the increase in production cCa- 
pacities which are indicated in the 
data presented here may be exceeded 
by several fold. In using these data to 
estimate fracture performance careful 
analysis should be made to determine 
that the flow in the reservoir conforms 
to the flow in the model. 
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FIGURE 1—This photo was taken during the construction of the pipe line between Oruro and La Paz. 


Why Bolivian Prospects Look Brighter 


Domestic oil production now pegged at a potential of 12,000 barrels daily. 


By J. E. RASSMUSS 


Consulting Geologist, Lima, Peru 


THE GEOGRAPHICAL location of Bo- 
livia—surrounded as it is by major oil- 
consuming countries like Brazil, 
Argentina and Chile—is an attractive 
economical feature of the nation’s 
petroleum industry. The prospects of 
Bolivian oil, its development, and its 
favorable geology are brighter in the 
setting of the new and more favorable 
oil law. (See page 307, April, 1956, 
Worvtp O11. 

Bolivia’s prospects are brightened 
further by conditions existing in neigh- 
boring countries: 

® Argentina, Brazil and Chile—no 

concession activity. 

® Venezuela—no new concession 

granted yet. 
® Colombia—new incentives offered 

in 1955 oil law, but development 
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of eastern llanos region is both 
difficult and expensive. 
© Peru—all prospective area is 
covered on the coast; Montana 
of eastern Peru is closed until a 
scheduled auction. Besides, Mon- 
tana development requires major 
investments because of the jungle. 
Why prospects are good... 
Encouraging prospects in Boliva 
stem from: 
@ Significant production of new 
wells in Camiri field. 
e Presence of several oil-bearing 
horizons. 
@ Thickness of the source beds. 
® High grade of the Camiri crude. 
© Volume of proven crude reserves 
in Camiri. 
The latter indicate that the over- 


thrusted subandean ridges may enclose 
large reservoirs. 

Large and broader structures east 
at the Chaco border, where geophysi- 
cal surveys have shown favorabie 
structures, may offer a still large crude 
yield. Development of reserves in the 
order of 100-150 million barrels for 
supplying the pipe line to Arica at a 
rate of 50,000 barrels daily should be 
accomplished in a relatively short 
time and without excessive invest- 
ments. 

Transportation facilities from pros- 
pective areas in southeastern Bolivia 
to the Pacific, a distance of 800-900 
miles, furnished by the new pipe line 
system should be economical in com- 
parison with the greater movement of 
lower grade crude from the Middle 
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/ 
East. Movement of the crude to Ro- ure 
sario, north of Buenos Aires, and in Sal 
the center of Argentina’s consumption tior 
area, would span a similar distance. nor 
fav 
Oil development rapid .. . F 
Bolivia’s oil development has been Car 
rapid in recent years. For many years, Gu 
total national output amounted to qui 
about 1300 barrels daily. In 1953, vil 
however, production doubled, and in on 
1954 it amounted to more than 4500 diss 
barrels daily. The upturn continued in I s 
1955 and reached about 8500 barrels = 
per day during September. Total pro- yea 
duction for the first nine months of I 
1955 was 2,692,414 barrels. The pres- San 
ent potential production is estimated rig 
FIGURE 2—A drilling well in Camiri field. at 12,000 barrels daily. San 
Increased production in Camiri, onl 
which yields more than 90 percent of wel 
Bolivia’s total output, resulted from 
the discovery of a deeper horizon in sect 
the Devonian—the Sararenda sand- prow 
stone at about 1000-1200 feet below tall 
the top of the Devonian. me} 
Previous production had been 0 
limited to the two upper Devonian 
sands called the Upper Group and Exp 
the Camiri sands of moderate thick- T 
ness and yield. The Sararenda sand- duc 
stone, about 100 feet thick, produces mar 
a considerably higher output in aver- also 
aging about 500-600 barrels a day expr 
per well. The last well drilled in E 
Camiri—C 71—produced 1400 barrels sche 
a day on test. for 
Reserves were further increased, too, incl 
by the discovery below the second e 
overthrust of the Santa Anita sand- 
stone of similar thickness. Well C 80 
completed in this sandstone produced . 
920 barrels a day. In Wells C 65 and 
C 80, a third sandstone was discovered 
by an intermediate third overthrust. 
Recently a new producing sand, 
No. 13, was discovered 20 feet below It 
the Santa Anita, averaging about 25 neg¢ 
feet in thickness and testing about proc 
500 barrels daily in well 88, com- Pun 
pleted in December, 1955. pipe 
Average depth of Sararenda wells is ton: 
about 3600 feet. In Guairuy’s new Ir 
well, G 6, three oilbearing sandstones only 
were opened, yielding a total of about thus 
1000 barrels a day from 1800 feet to The 
2300 feet. the 
Total proved crude reserves of the oil f 
Camiri and Guairuy fields are esti- susp 
mated now at about 70 million bar- four 
rels, 65 million for Camiri and 5 drill 
million barrels for Guairuy. afte 
FIGURE 3—This is the Bermejo River on the Argentine boundary looking south to the Standard , orenen andway betwen Camiri and _ 
Oil Company (New Jersey) Agua Blanca field. Guairuy, in Itapirenda, another clos- Cor 
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ure has been recognized below the 
Sararenda overthrust and an explora- 
tion well has been located. Also farther 
north, north of Parapeti river, a new 
favorable structure has been mapped. 
rigs are active in 


Four rotary 


Camiri, two in Bermejo, one in 
Guairuy and four more have been ac- 
quired, Directional drilling has begun 
to speed up completions and to save 
cost of building roads on the deeply 
cliffs of the 


Twenty-five wells were flowing in Ca- 


dissected high ridge. 
miri out of a total of 35 producers at 
years end. 

Drilling 
Sanandita, 


has been suspended in 
awaiting arrival of a new 
rig for deeper drilling. Consequently, 
Sanandita field output 
145-150 barrels a day 


amounted to 
only from old 
wells. 

In Bermejo field, discovery on the 
second dome by the Toro well, which 
produced 450 barrels a day, substan- 
tially boosted the field’s reserves. Ber- 
mejo production in 1954 amounted 
to about 200 barrels a day total. 


Exports mount... 

Thus, Bolivia’s increasing crude pro- 
duction not only fulfilled domestic de- 
mand of about 4000 barrels a day but 
also permitted increasing amounts of 
export oil for neighboring countries. 

Export of crude to Argentina is 
scheduled to reach 5000 barrels daily 
for a year, Other export operations 
include: 

® Exporting of gasoline to Antofa- 

gasta in a barter pact for Chilean 
steel. 

® Gasoline and kerosine is being 

shipped to Brazil on the new rail- 
way to Puerto 
Corumba. 


Suarez and 
In addition, nearing conclusion are 
negotiations with Peru for supplying 
products to its southern markets of 
Puno, Juliaca and Cuzco by the new 
pipe line to La Paz. Further negotia- 
tions with Paraguay are pending. 

In the McCarthy concession, the 
only foreign concession in operation 
thus far, three wells have been drilled. 
The first produced considerable gas, 
the second about 100 barrels daily of 
oil from 3140 feet, and the third was 
suspended because of a fishing job. A 
fourth well has been spudded, and 
drilling was expected to get under way 
after financing arrangements were 
worked out by Keljican Commercial 
Corporation of New York. 
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New pipe line system... 
Development of Bolivia’s oil poten- 
tial has been facilitated further by the 
new pipe line system. To the south the 
158-mile, 654-inch pipe line to Ya- 
cuiba, on the Argentine border, was 
completed in April, 1955, and has a 
capacity of 18,000 barrels per day. 
The line connects in Pocitos with the 
Argentine pipe line being built to 
Embarcacion, from whence the rail- 
way to Formosa, on the Paraguay 


river, permits movement to the con- 


about 7000 barrels a day. 


Another important factor in facili- 
tating Bolivia’s oil development has 
been the completion of the railroad 
from Santa Cruz to, Puerto Suarez, 
on the Brazilian frontier, where it con- 
nects at Corumba with the Brazilian 
railway to Sao Paulo and the terminal 
point of the 300-mile highway from 
Santa Cruz to Cochabamba. 

The new railway from Yacuiba, on 
the Argentine border, to Santa Cruz, 
which has been built to Charagua, will 
facilitate movement of equipment and 





FIGURE 4—McCarthy’s 


suming centers of Argentina and to 
Paraguay. 

The 332-mile pipe line from Camiri 
to Cochabamba, built in 1949 and 
which connects with a 44-mile lateral 
pipe line to the Sucre refinery, has 
been extended to La Paz. This 654- 
inch pipe line was scheduled to be put 
into operation early in 1956 after con- 
struction of three pump stations. 

Construction of a 218-mile pipe line 
from Villa Aroma, where it connects 
with the Oruro-La Paz pipe line, to 
Arica will permit movement of 50,000 
barrels of oil daily to the Pacific 
Ocean. The pipe line to Charana will 
be of 1034-inch diameter pipe, and 
85-inch on the descent to Arica. This 
line will be supplemented by another 
1034-inch pipe line from Villa Aroma 
to Oruro-Sucre-Tapirani to move 50,- 
000 barrels of oil daily for export to 
Arica. 

In the meantime, capacity of the 
pipe line to Arica will be restricted to 


camp in Los Monos. 


supplies over the connecting Argentine 
railways. 


What about geology? 

The subandean belt of Bolivia, 
which encompasses major oil accumu- 
lations, is built up by a series of marine 
Devonian beds covered by a sequence 
of almost exclusively continental de- 
posits from Permotriassic to Tertiary 
age. 

Devonian deposits comprise the 
petroliferous Monos shales, which at- 
tain a 10,000-foot thickness in the 
Santa Cruz region, and overlying 
Iquiri sandstones of 1300-1700 feet 
thick. Oil-sweating Monos shales 
emanating the pronounced odor of 
sweet crude can be observed on the 
new road from Santa Cruz to Samai- 
pata. A large number of seepages is 
found on crests of Devonian anti- 
clines or on overthrusts over the en- 
tire subandean zone of Bolivia. 

Iquiri sandstones constitute the res- 
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ervoir rock in Camiri, Some shales of 
80-100 feet exist on top as cap rock 
Devonian is overlain by the conti- 


nental Gondwana formation, which 
encloses the glacial tillites of Permean 
age in its lower portion. The Tupambi 
sandstones on the bottom, 1300-1700 
feet thick 700-800 
feet thick in Santa Cruz region, offer 


an excellent reservoir rock because of 


in the south and 


their 21-22 percent porosity and high 
permeability. 

These sandstones are found in the 
neighboring northern Argentina fields 
of Campo Duran Madre jones. 
Recent wells in Madrejones reportedly 
produced 6000 barrels a day from the 


and 


sandstones. 
The 


['arija formation of similar thickness, 


Tupambi is overlain by the 


which besides glacial tillites and clay- 
ish and silt deposits also contains 
sandy lenses which are oilbearing in 
the Bermejo and Sanandita fields. 

The claygrits of the Tarija forma- 
tion are newly overlain by sandstones 
of about 1700 feet thickness, called 
the Escarpment group because of steep 
escarpments, and by a more shaly sec- 
tion, called San Telmo beds, of similai 
thickness. These sections can be con- 
sidered of Triassic age. 

The Gondwana formation is over- 
lain in the south unconformably by 
red sandstones of probably Lower Cre- 
taceous age, covered by a marine lime- 
stone with chert about 150 feet thick. 
In Santa 
developed as yellowish sandstones of 
about 700 feet thickness, They may 
correspond to the Lower Cretaceous 
Agua Caliente sandstones of the Peru- 
vian Montana. The wide postnevadean 
transgression, which can be observed 
through the entire 


Cruz, the lower section is 


from Ecuador 
Peruvian Montana, possibly is equiva- 
lent to the unconformable Lower Cre- 
taceous sandstones covered by the 
limestone group of Bolivia. 

The Mesozoic sequence of Bolivia's 
subandean belt is limited above by the 
unconformity of the Tertiary Chaco 
series of light and reddish sandstones 
and clays, corresponding to the tertiary 
“Red Beds” of Peru’s and Ecuador’s 
Oriente. 

The structure of the proper suban- 
dean several 
ranges of steep anticlines, mostly over- 
turned to the east and overthrusted. 
The large Camiri anticline, built up 
by Gondwana deposits, is overridden 


belt is determined by 


from the west by the overthrust of the 
Devonian Iquiri sandstones. New Ca- 
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miri wells have proved that below 
Sararenda overthrust, which is ex- 
posed on the crest, a second overthrust 
repeats the oilbearing Devonian Sara- 
renda sandstone in the Santa Anita 
sandstone. Too, it sometimes reap- 
pears as the intermediate sandstone. 

These strong tectonic movements 
have squeezed the oil from the source 
bed of the underlying Monos shales 
and submitted it to a natural distilla- 
tion, resulting in the accumulation of 
an extremely light crude in the above- 
named sandstones. Sararenda sand- 
stone crude averages 52-54 gravity, 
and Santa Anita 56 gravity. 

In Guairuy field about 16 miles 
south of Camiri, Well G 6, drilled in 
1955, discovered the Guairuy sand 
which produced 300 barrels a day of 
61-gravity crude. Also, below the sec- 
ond overthrust another new oilbearing 
sandstone was found to produce about 
200 barrels daily. 

Sanandita field, 125 miles south of 
Camiri, is on the Aguarague anticline. 
The anticline extends about 150 miles 
to northern Argentina, where the 
Tranquitas field is located. Aguarague 
anticline at Sanandita is composed of 


the Triassic Escarpment sandstone 
and San Telmo beds. The east flank js 
steep and the overlying Vitiyacu lime. 
stone and Tertiary Chaco beds are 
in vertical position. From the west, 
the San Telmo beds are covered onan 
overthrust, inclined 30-50 degrees 
west, by Permian glacial Tarija clay- 
grits. j 
Tarija claygrits normally are over- 
lain by the Escarpment sandstones, 
constituting the high cliff of the ridge 
crest. Crude is found in two principal 
horizons—at 1300-1700 feet and 2000- 
2300 feet—in Tarija formation sands, 
However, one well has produced 460,- 
000 barrels of oil from a deeper block, 
separated by a second overthrust. 
Therefore, a deeper test is proposed 
for the underlying Devonian of this 
block. Crude Tarija sands in 
Sanandita averages 42-44 gravity. 
To the east, the Monos anticline in 
the McCarthy concession is composed 
of the Monos shales in the center, 
overlain on the flanks by Gondwana 
and younger deposits. The crest of the 
anticline is cut by a vertical fault on 
which numerous seepages are exposed 


from 


on the surface. Twelve miles long, the 
Monos anticline is more regular. But 
it also shows an over- 
thrust on the flank. Even the 
Salada structure farther east on the 
Chaco border is cut by an overthrust. 
In general, the structures flatten to 
the east to the Chaco lowlands, and 
anticline in Santa Cruz 
a 15 degree dip on the 


farther south 
west 


the Lomas 
shows only 
flanks. 

The southernmost field in Bolivia 
the Bermejo field on the Argentine 
frontier which continues into Argen- 
tina as the Standard Oil Company 

New Jersey) Agua Blanca field, is 
located on a 12-mile anticline, strik- 
ing about north 25 degrees east. 

The anticline is divided by the un- 
dulation of the crestline in three 
domes. It is composed of Cretaceous 
Candado sandstones below which—in 
the center of the two northern domes 

the Tarija formation reaches the 
surface. The western flank is cut by an 
overthrust. 

Crude is found in three horizons of 
sand lenses in the Tarija formation. 
One well has produced about 500,000 
barrels from the underlying Tupambi 
sandstone. Therefore, new drilling is 
being directed toward development of 
the Tupambi sandstone. Tarija crude 
at Bermejo is 28-29 gravity, the only 
heavy crude in Bolivia. The End 
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ALTEN PUMPING UNITS 


Thousands of ALTEN Units—operating for years with low, low cost records 
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Available in all sizes: small beam balanced, beam and crank 
balanced, or medium and large types with the ALTEN 
screw-type adjustable counter balance. You can be sure of 
peak performance with every model in each series. 


Ask your independent supply store or write ALTEN for 
latest catalogue and engineering information. 
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THIS RADIO NETWORK connects Texas Petroleum Company, Venezuelan Division, oil field camps with main offices at Caracas. 


How TexPet Uses Radio in Venezuela 


Texas Petroleum Company has found that radio communication speeds 
operations in Venezuela oil fields. So it uses both AM and FM between main offices, 
field camps, pipe line terminals, and drilling rigs. 


By WILLARD W. GRANT, Assistant to Manager, Texas Petroleum Company, Caracas, Venezuela 


Fast, ADEQUATE Communication be- 
tween main offices and the field 
camps has been a perennial problem 
to oil companies wherever they oper- 
ate. When good roads and adequate 
telephone facilities are not available, 
the need for the oil industry to pro- 
vide its own means of communication 
arises. In this respect Latin American 
countries have proved no exception. 

The Republic of Venezuela has 
long been the largest oil-exporting 
country in the world, and ever since 
oil companies first entered that coun- 
try they have encountered commu- 
nications problems. 

As far as surface communication is 
concerned, companies have built and 
still maintain at their own expense a 
sizable network of roads extending 
over a large part of the country. For 
voice-communication companies have 
relied almost entirely on radio. 
Among representative oil company 
radio installations in Venezuela is 
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that maintained by Texas Petroleum 
Company (The Texas Company’s 
wholly-owned subsidiary) in partial 
collaboration with Sociedad Anénima 
Petrolera Las Mercedes (50 percent 
Texas and 50 percent Caracas Petro- 
leum Company). 

Caracas, the capital city is situ- 
ated very close to the northern Carib- 
bean coast of Venezuela and practi- 
cally half-way from the eastern and 
western boundaries. In an office 
building in the capital’s business dis- 
trict, TexPet has installed the heart 
of its radio system. The central loca- 
tion of Caracas renders it ideal for 
this purpose since the camps that 
comprise the company’s radio net- 
work are situated roughly in a large 
semicircle with Caracas at the axis 
(see map). 


Desk radio phones. For receiving 
messages from the camps, there have 
been installed in the Caracas office 


five radio receivers monitoring differ- 
ent frequencies. The sending side of 
the Caracas equipment consists of a 
500-watt high frequency, multi- 
channel, remote-controlled transmit- 
ter, which, with its respective anten- 
nas, is located ten miles away—on the 
outskirts of the city. The cable from 
the main office to the transmitter is 
rented from the local telephone com- 
pany. All frequencies used are as- 
signed by the Venezuelan government 
for the various circuits. 

Through this radio network, Tex- 
Pet’s managers and department heads 
in Caracas, are in constant contact 
with all field camps for receiving drill- 
ing reports, issuing orders or obtain- 
ing information. At the present time, 
to talk with the field it is necessary 
to go to a specially designated radio 
room; however, plans are under way 
for connecting the circuit into the of- 
fice switchboard. When that has been 
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Air-Line Distances Between Radio Stations 
Forming Part of Texpet Network 














| Caracas 
Mamon | 230 Mamon 
Maracaibo 315 400 Maracaibo 
Marcelino 335 110 20 [Marcelino 
Mata 210 435 515 | 535 | Mata 
Pamatacual 160 390 470 . 490 85 Pamatacual 
—_————|—- ———_;_ Rincon 
Rincon Largo 180 405 475 495 | 40 70 | Largo 
Roblecito 105 295 360 | 390 150 : 1440 | 115 Roblecito 
Tiguaje ns 250 40 65 - 75 ; 460 : 385 405 | 300 | Tiguaje 
Tucupita 7 ‘ 340 560 650 665 145 195 180 i 290 | 570 


Distances are in approximate mileage 


accomplished, it will be possible, for 
example, for the chief petroleum en- 
gineer in Caracas, without leaving his 
desk, to discuss production problems 
with his field engineer working 300 or 
more miles away. 

In addition to this main network, 
which revolves about the head office 
in Caracas, TexPet has set up smaller 
circuits whereby outlying drilling or 
producing locations are tied in di- 
rectly to the field camp on which 
they depend. Examples are Mamon 
and Tiguaje areas, which are con- 
trolled by the Western District super- 
intendent located at Marcelino, near 
Maracaibo. 

Each of 
equipped with a 150-watt high fre- 
quency transmitter with which daily 
drilling reports and materials requi- 
sitions are passed to Marcelino. Sim- 
ilar installations have been put in at 
the other principal field camps where 


these two locations is 


May, 1956 * WORLD OIL 


drilling and producing operations are 
under way. 

The radio installations referred to 
previously are all of the AM type. In 
addition to this, TexPet has found 
that FM equipment adapts itself well 
to oil field operations. 

Perhaps the best FM example is 
that installed to operate Las Mer- 
cedes’ crude oil pipe line, extending 
from the Roblecito camp, in the cen- 
tral plains of the State of Guarico, to 
the port terminal of Pamatacual, on 
the Caribbean Coast. This pipe line 
is 167 miles long and handles a gross 
of approximately 50,000 barrels per 
day. 


Pipe line patrol. The Las Mercedes 
crude oil, totaling about 25,000 bar- 
rels a day, is gathered from about 
220 nearby wells located at Roblecito. 
This oil, along with an equal amount 
from outsiders, is pumped into the 


—>o Tucupita 


pipe line. Hourly gages and pressure 
readings are transmitted between the 
two main pump stations and the 
Pamatacual terminal. 

In addition, the FM communications 
circuit has proved helpful in the effi- 
cient operation of the pipe line system 
and allows the offices at either end to 
keep in constant communication. Two 
FM mobile units constantly patrol 
the pipe line to check on corrosion 
and leaks. 

If a leak should occur, a drop in 
pressure is indicated at the pump sta- 
tions and Pamatacual terminal. The 
information is promptly transmitted 
throughout the system and pump sta- 
tions are immediately shut down. 
Mobile repair units are contacted by 
FM radio and proceed to the spot to 
make necessary repairs. 

Due to the heights of the FM an- 
tennas, pipe line patrolling mobile 
units can communicate between them- 
selves as well as with the two fixed 
stations at either end. The FM tower 
at Roblecito is 400 feet high; at 
Pamatacual the antenna is placed at 
the top of a 145-foot tower located 
on a 1500 foot ridge that overlooks 
the Caribbean Sea, These antennas 
provide an almost line-of-sight trans- 
mission throughout the length of the 
pipe line and operate entirely with- 
out any relay stations. 

Numerous other FM installations 
have been installed throughout the 
producing operations to provide com- 
munication between tank batteries 
and field offices and between the 
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TEXPET’S FOUR 145-foot AM radio antenna towers at Roblecito camp on central 

plains of Venezuela. Company also has a 400-foot FM radio tower at this camp, the 

starting point of the 167-mile, 50,000-barrels-daily Las Mercedes pipe line extending to 
Caribbean. 


main pump station and tank batteries. 
All field shipments are controlled 
through radio transmission. FM _ in- 
stallations are provided on wildcat 
wells located any considerable dis- 
tance from the field offices, to pro- 
vide a constant contact. 

Where required, operating person- 
nel are provided with FM_ installa- 
tions in their cars, enabling them to 
contact field installations, district of- 
fice, or central office in Caracas. This 
eliminates many unnecessary trips, 
important in time-saving to opera- 
tions spread approximately 600 miles 
across the northern part of Venezuela. 

Other uses for FM are being found 
by TexPet’s communications engi- 
neers. Presently under way are plans 
for “telemetering” contents of crude 
oil tanks at some distance from cen- 
tral offices, 

For example, on the Roblecito- 
Pamatacual pipe line there is a take- 
off that leads into tanks at the Ven- 
gref refinery, about three miles from 
Pamatacual, Since a large portion of 
the petroleum from the Roblecito 
field is processed at this refinery in- 
stead of being exported as crude, it 
is necessary for the Las Mercedes 
foremen to control the volume of oil 
being pumped into those tanks. By 
means of telemeters installed at the 
tanks there is broadcast via FM to 
Pamatacual a running record of the 
exact amount of oil in the tanks. 
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Radio teletypewriters planned. 
Telemetering is likewise being con- 
sidered for transmitting gas pressures 
on wells located at considerable dis- 
tance from main wells supplying gas 
to the transmission company provid- 
ing fuel for the cities of Caracas, La 
Guajira and others. With these meters 
pressures may be read at will in the 
compressor station office. 

Therefore, when a pressure failure 
occurs, it can be spotted immediately 
and a repair crew can be dispatched 
directly to the defective well, thus 
effecting constant pressures with mini- 





DIAL AND MICROPHONE of FM mo- 
bile unit installed in a pickup truck 
patrolling Roblecito-Pamatacual pipe line. 





About the Author 
W. W. GRANT is assistant to 


the manager, Venezuelan Divi- 
sion of Texas Petroleum Com- 
pany, a subsidiary of The Texas 
Company. His headquarters are 
in Caracas. 

Grant, a native of Evanston, 
Ill., was graduated from North- 
western University in 1930 with 
a B.S. degree in mathematics 
and geology. 

He joined Texas Petroleum 
Company in August, 1946, as a 
senior accountant in the com- 
pany’s Colombian Division office 
in Bogota. In May, 1949, he 
was promoted to chief account- 
ant. On January 1,1954, he was 
transferred to the Venezuelan 
Division’s Caracas Office as 
assistant to the manager. 











mum personnel and _ transportation 
expense. 

TexPet was planning to install 
radio teletypewriters at Caracas and 
main camps. Currently it is necessary 
for a radio operator to take down in 
shorthand or on a typewriter the re- 
ports, requisitions and routine mes- 
sages that come in over the network. 
This, of course, results in duplication 
of work and calling back and forth to 
make sure the message has been re- 
ceived correctly. 

With the teletypewriter each mes- 
sage will be automatically reproduced 
at the receiving end just as it was 
sent out at the sending station, signifi- 
cantly cutting down time consumed 
in transmitting each message, and 
will tend toward eliminating trans- 
mission errors. 

An efficient network of radio com- 
munications, such as the one de- 
scribed, has become highly essential 
for carrying on oil field operations in 
a foreign country. This is especially 
so when exploration and development 
extend over such a wide area as in 
the case with TexPet in Venezuela. 

Under such conditions radio be- 
comes a life-line insofar as it enables 
TexPet’s management in Caracas to 
keep in constant touch with the oper- 
ations in the field and, in turn, allows 
operating personnel to contact their 
offices for discussion of day-to-day 
field problems. —The End 
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BAASH-ROSS 
ROLLER KELLY BUSHING 









... Wherever new drilling 
records are set! 


@ Each Large Roller, in- 
dividually lubricated, ro- 
tates on precision roller 
bearings for ultra-sensi- 
tive bit control. 


e Double Rollers against 
each kelly face insure 
proper kelly alignment 
at all times. 














These and other advanced features insure 
| precise weight control, longer bushing life, 
minimum maintenance. 


® Thesame bushing body 

Sizes to fit all kellys, Square or Hexagonal. fits a wide range of kelly 
sizes by simply changing 
roller assemblies. 


BAASH-ROSS TOOL COMPANY 
DIVISION OF JOY MANUFACTURING COMPANY 


Los Angeles, Calif. +» Houston, Texas + Odessa, Texas + Oklahoma City, Okla. « Casper, Wyo. + Olney, Ill. « Edmonton, Alb., Canada + New York City 
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What's Happening 





DUMONT CLARK, 


the board of directors of ““Esso Stand- 


member of 


ard Italiana,” has 
left Italy after hav- 
ing been appointed 
chairman of the 
new company cre- 
ated by the Stand- 
ard Oil Company 
New Jersey) in 
Nigeria Esso West 
Africa, Inc. 

Clark entered the 


Dumont Clark 


“Esso” group in 
1946 when he left the U. S. Navy. 
In the “Esso” group he has occupied 
important positions in the U. S., 
Cuba and in various Mediterranean 
countries, 

2 


M. SIDDIQUI, director of the De- 
partment of Mineral Concessions and 
director of petroleum in Pakistan, is 
visiting U. S. oil and gas fields, drill- 
ing operations and refineries. Aftet 
leaving the U, S. for scheduled stops 
in the United Kingdom and Holland, 


he plans to return to Pakistan June 1. 


EDWARD C. BORREGO has been 


named general manager of Libyan 
American Oil Company, Texas Gulf 
Producing Company’s wholly-owned 


subsidiary operating in Libya. 


A, L. SEELINGER, Eastern divi- 
sion manager, Socony Mobil Oil Com- 
pany of Venezuela, returned to Cara- 
cas in March after a brief business 
trip to the U. S. 

a 


J. B. OAKLEY, JR., has been 
named assistant division engineer at 
Stanolind Oil and Gas Company’s 
division, A native Okla- 
homan, Oakley grew up in Jarnsdall 


Canadian 


and graduated from high school there. 
He served 31% years in the Air Force 
World War II, 
from the University of Oklahoma in 
1946. 

Hired by Stanolind 
after graduation, Oakley’s first job 


during eraduating 


immediately 


with the company was as a rousta- 
bout in Kansas. Later, he served in 
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various engineering assignments for 
the company in Kansas, Oklahoma 
and ‘Texas. 

He became administrative assistant 
to the vice president, production, in 
1953, and was transferred to Hous- 
ton as petroleum engineer, senior 
grade, in 1954. In 1955 he was moved 
to Calgary as senior petroleum engi- 
neer. 

+ 


FERNANDO J. ESPINOSA has 
been appointed general manager of 
International Petroleum 
Limited and assistant executive rep- 
resentative of International Petro- 


Colombia 


leum’s interests in Colombia. For the 
past four years, he has been general 
manager of Esso Colombiana S. A.., 
International’s marketing affiliate in 
Colombia. 

A former resident of Washington, 
D. C., 
the University of Florida in 1933 and 


Espinosa was graduated from 


has lived in Bogota since 1946. 


JOHN NOBLE was elected presi- 
dent of Trans-Arabian Pipe Line 
Tap- 
line) and has re- 
signed his former 


Company 


post as associate 
counsel of 
Arabian American 
Oil Company in 
favor of his new 
position. C. A. 


ceneral 






SWIGART, presi- 
hehe Noble Gent ~- Ta pline 
since 1951. was 


named chairman of the board and 
chief executive officer. W. R. 
CHANDLER, Tapline vice president, 
has been named executive vice presi- 
dent. 

ey 


The Texas Company has announced 
the following personnel changes: 

R. L. LAY has been named assist- 
ant to the vice president in charge of 
operations in the Eastern Hemisphere. 

W. N. HOLT will serve as a di- 
rector and vice president of The 
Texas Company (Iran) Ltd. with 
offices in London, England. 





Veteran Oil Man Honored 

C. W. Hamilton (left), vice president of Gulf 
Coast Oil Corporation and board chairman of 
Gulf Eastern Company, recently received his 
40-year service award in London from R. QO. 
Rhodes, senior vice president for production. 
Hamilton started his career in Mexico, and 
joined Gulf in 1916 as chief geologist for 
Mexican Gulf Oil Company. He became vice 
president for Gulf Oil Corporation’s Foreign 
Production division in 1940 and assumed duties 
of board chairman for Gulf Eastern in 1955, 


IAN M. COOK, a native of Ed- 
monton, Canada, has been named 
chief geologist for the D, D. Feldman 
Oil & Gas Canadian operations, He 
now resides in Calgary, where he has 
been an independent consultant since 
March, 1949. 

He was born in Edmonton in 1917 
and attended public schools there and 
graduated from the University of Al- 
berta. From 1940 until 1943 was with 
the Petroleum and Natural Gas Con- 
servation Board, Alberta, ending as 
chief geologist, and spent the next 
three years, until 1947, working for 
the British American Oil Company 
with headquarters in Calgary. Afte1 
a year with Union Oil Company of 
California as an associate geologist in 
Calgary and another year as senior 
geologist in Calgary for Stanolind Oil 
and Gas Company he went into the 
independent consulting field. 

Cook did much of the original work 
on the productive possibilities of the 
Devonian sediments in Alberta. 

. 

DON ANDERSON of Calgary, 
Canada, has been named local man- 
ager of operations for Canada-Cities 
Service Petroleum Corporation. 

Anderson, who has been superin- 
tendent of oil operations for the Ca- 
nadian company the past four years, 
will supervise all operations of the 
company—including production and 
exploration. In his new job, Anderson 
assumes the exploration responsibili- 
ties of Z. E, STUCKYY, who is being 
transferred to another Cities Service 
operation. 
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a WORLD of OIL 


By DON KLIEWER, Worvp Ol Srarr 


ALGIERS: Compagnie de Recherches 
et d’Exploitation de Petrole au Sa- 
hara reportedly has discovered oil in 
a wildcat between Fort Flatters and 
the Libyan border which apparently 
confirms existence of oil in the Sa- 
hara. Located about 1000 miles south 
of Algiers, geography of the area 
likely will be an obstacle to further 
development. 

AUSTRALIA: Santos Limited is drill- 
ing its first test well at Wilkatana, 
about 30 miles north of Port Augusta, 
and traces of light oil were found at 
930 feet and between 440 and 549 
feet, with a showing of low gravity 
crude at 574 feet. 

AUSTRIA: The 1955 trade agreement 
with Rumania has been extended for 
another year under which Austria 
will buy fuel oil worth $750,000 in 
1956. 

BAHAMAS: Bahama California Oil 
Company and Bahama Exploration 
Company will begin a joint marine 
seismic of the 1700-square 
mile Cay Sal area. 

BRITISH BORNEO: Seria field (110,- 


000-barrel-a-day production) rapidly 


sur\ ey 


is increasing in importance, and an 
imminent extension of drilling be- 
neath the South China Sea is likely 
to increase interest in the region. 
BULGARIA: Russia reportedly has re- 
jected a Bulgarian invitation to join 
this satellite nation in petroleum in- 
dustry development. 

CANADA: Cremona Pipe Lines Ltd. 
has won the three-way competition 
for permit to build a $2,750,000, 60- 
mile, 18,000-barrel-daily pipe line 
linking Sundre-Westward Ho-Har- 
mattan oil-producing areas with Cal- 
gary refineries. 

CUBA: Atlantic Refining Company is 
participating in the drilling of a wild- 
cat in northwest Camaguey province 
in cooperation with Dr. Antonio 
Iglesias, a discoverer of the Jatibo- 
nico field. This is the first drilling 
activity in Cuba since 1946 for At- 
lantic, which holds extensive acreage 
in the area of the drillsite. 
CZECHOSLOVAKIA: Crude produc- 
tion for 1955 amounted to an esti- 
mated 1,354,000 barrels, which was 
below the quota, as compared with 
an estimated 1,218,000 barrels for 
1954 ... The drilling industry is ex- 
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panding the use of Soviet deep drill- 
ing equipment (up to 9600 feet) to 
reach deeper horizons at Hodonin 
and Malacky. 

EAST GERMANY: Crude output for 
1955 is estimated to have reached 
332,150 barrels. 

EGYPT: Southern California Petro- 
leum Corporation has negotiated a 
new two-year drilling contract with 
International Egyptian Oil Company, 
Inc., and also has organized a wholly- 
foreign subsidiary drilling 
company, Camdrill International, 
Inc., a Panama corporation, to han- 


owned 


dle the new drilling contract. 
FRANCE: The British Petroleum 
Company, Ltd.’s_ French affiliate, 
Societe Francaise des Petroles BP, 
has ordered a 33,000-ton tanker from 
Ateliers et Chantiers de France. 
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Extends Search to Malta 


British Petroleum Company Ltd’s subsidiary 
D’Arcy Exploration Company has conducted 
geophysical surveys over Malta and a smaller 
neighboring island, Gozo. Three drillsites for 
strat tests on Malta have been staked, and 
drilling (see photo) is in progress at the first 
—Zabbar 1—near Zabbar, three miles inland 
from Valetta, the capital. A paleontological 
laboratory has been established at Valetta. 





GERMANY: Gewerkschaft Elwerath’s 
wildcat Grob-Gerau 1 in the Upper 
Rhine valley near Darmstadt has dis- 
covered natural gas between 1585 
feet and 1675 feet, with production 
tests yielding at an initial rate of 
about 700,000 cubic feet daily. 
HUNGARY: Reports are yet unavail- 
able on exploratory work in_ the 
Feisoerajk area that was begun in 
1955 and which subsequently has 
been expanded into the Kiliman- 
Pasca area. 

INDIA: An aeromagnetic survey is 
being sponsored by the government 
over a 17,000-square mile area, in- 
cluding Jaisalmer and Ramgarh, with 
Jodhpur as base of operations. 
ISRAEL: Heletz 3. the nation’s second 
oil producer, flowed oil to the surface 
on open-hole drill stem test from 4920 
feet. Reportedly, this test, a 1400-foot 
northwest stepout from Heletz 1, 
completed last fall, has picked up 
both oil sands found in the discovery 
well . . . Heletz 2, meanwhile, had 
reached a depth of 4930 feet. 
ITALIAN SOMALILAND: Sinclair 
Somal Corporation will drill a deep 
test on its 92,000-square mile conces- 
sion, and was to make a beach land- 
ing near Obia on the Indian ocean. 
NEUTRAL ZONE: Pacific Western Oil 
Corporation has estimated crude re- 
serves of the Burghan sand of Wafra 
field at 650 million barrels. 

NEW ZEALAND: ‘The British Petro- 
leum Group, through its subsidiary, 
D’Arcy Exploration Company, Ltd., 
has entered a $2.8 million New Zea- 
land oil exploration agreement with 
the Shell Group and Todd Brothers 
Limited in the Taranaki and Rangi- 
tikei areas in the central and western 
districts of the North Island. 
PAKISTAN: Pakistan Oil Fields Lim- 
ited, a subsidiary of The Attock Oil 
Co. Ltd., has drilled a test well at 
Karsal, seven miles west of Attock 
Oil’s Balkassar field near Chakwal in 
the Jhelum district, to 11,928 feet 
with oil indications which were being 
tested. 

PERU: Texas Petroleum Company’s 
second well on the Maranon river, 
about 140 miles downstream from the 
first, was drilling at 8941 feet. The 
first Maranon well was abandoned 
at 9787 feet because of technical dif- 
ficulties. 

SAUDI ARABIA: Crude production 


during February amounted to a daily 
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SHOCK AND CORROSION 


“2 
SUCKER RODS 




















separate 














O+8 DUAL-PAC 
STUFFING BOX 


— a major time saver 
Use of dual packing permits re- 
placing the pressure seal pack- 
ing easily without killing the 
well. Due to superior design, 
the higher the well pressure, 
the tighter the seal. Exception- 
ally wear resistant. 


O+8 KWIK-GRIP ROD CLAMP 


— for one-man installation 
Eliminates “knuckle busting.” Easy quick open- 
ing is provided by a quarter turn of Tee-head 
permitting special forged bolt to slide through 
slot to remove clamp. Meets API specifications 
for pulling load. 


” 


A wealth of special equipment, 50 years of “know-how;’ and 85 separate 
operations by master craftsmen in the world’s most modern sucker rod fac- 
tory stand back of each precision made D+B Sucker Rod. 





Carefully selected and specified raw steel is checked and rechecked for 
physical and chemical properties. Then, straightening, forging, full length 
normalizing and drawing, shot blasting, inspection, threading and paint- 
ing are carefully done in a long series of operations. 

No wonder D+B API Sucker Rods satisfy the most exacting require- 
ments for every pumping condition. Call your nearest CONTINENTAL or 
D+B store. 


| 
CONTINENTAL our wn E ie 5 C U | 


Serving the Oil and Gas Industries REG. U.S. PAT. OFF. | 


D+B DIVISION 
CONTINENTAL SUPPLY COMPANY EMSCO MANUFACTURING COMPANY 
A Division of The Youngstown Sheet and Tube Company Garland, Tex. ¢ LOS ANGELES, CALIF. © Houston, Tex. 
General Offices: Dallas, Texas General Sales Offices: Dallas, Texas 
Representatives in all principal oil fields of the world 
























































































average of 1,013,765 barrels, reports 
Arabian American Oil Company. 


VENEZUELA: In 


dredging job recently completed by 


addition to the 


the government at the mouth of Lake 
Maracaibo, deep 
channel adequate for loaded super- 


where a 36-foot 


created, plans for a 


this 


tankers was 


channel were in 


Creole 


production, 


bridge across 
the offing Petroleum 
Corporation’s net plus 
purchased royalty oil, last year aver- 
980,147 daily 


percent from 1954. 


YEMEN: [he 


pany’s subsidiary, 


aged barrels up 19 


sritish Petroleum Com- 
D’Arcy 


tion Company, has obtained an oil 


Explora- 


exploration license covering the Brit- 
Kamaran 


their territorial waters off the Yemen 


ish group of Islands and 
coast in the southern part of the Red 


Sea. 


Increased Use of Sui 
Natural Gas Forecast 


Currently, 35 Mmcet of natural gas 
is being transported by the 350-mile, 
16-inch Sui-to-Karachi pipe line, but 


it is expected that 100 Mmef a day 


will be transported within a_ yeai 
or so 

This forecast was made recently 
by M. Siddiqui, director, Depart- 


Con essions and 


Mineral 


petroleum director for the 


ment ol 
vovern- 
ment of Pakistan. during a visit to 
Houston, Texas. 

this 


natural 
gas production, 


Siddiqui 


said rising crude production will fill 


Paralleling increased 


Director 
a big void in his nation’s economic 
picture. Currently, Pakistan’s crude 
production amounts to 4500 barrels 
a day. 

Now 
revolution, the government petroleum 
official Pakistan’s 
crude demand is three times greatet 
1948. So, $40 million worth 
of petroleum products must be im- 


in the midst of an industrial 


domestic 


said, 


than in 


ported annually to satisfy this de- 
mand, he explained, adding that 
increased domestic output not only 


will solve Pakistan’s fuel problem but 
also bring in needed money. 

Director Siddiqui was in Texas to 
visit oil field installations and to con- 
clude negotiations with the H. L. 
Hunt interests. Nelson Bunker Hunt, 
H. L. Hunt’s son, is heading a family 
organization which plans to begin 
prospecting soon on 20,000 square 
miles in Pakistan. 


228 « International Section 





Valuation Problem Abroad Is Described 


The occupation of a valuation en- 
gineer abroad was described as one 
of the most hazardous in industry by 
James Terry Duce, vice president, 
Arabian American Oil Company, at 
a conference of the American Insti- 
Metallurgical 
Petroleum Engineers at Dallas, Texas, 
March 29-30. 

In supporting that description, 
sketched the difficulties in- 
volved in operations abroad and the 


tute of Mining, and 


Duce 


paralleling difficulties in arriving at 
any valuation of some of these prop- 
erties. 

The great factor in such valuation, 
he explained, “is the assessment of 
the political risks that are involved in 
the operations in any particular 
country.” 


“This requires careful and mature 
political judgment and even this is 
sometimes upset by matters which 
hardly can be foreseen. The question 
of technical problems of oil reserves 
are exactly the same as they are in 


the U. 


deferment 


S. Chances are, however, that 
may well loom large and 
that the provision of facilities for dis- 
posing of the oil in world markets 
will 


the valuation,” he 


loom even larger as factors in 
said. 

The science of valuation of oil 
properties other than those in the 
U. S. and Canada, he said, is in its 
infancy, if it is a science at all, for 
not many such properties are trans- 
ferred and those that are, are usually 
transferred on the basis of consider- 
ations other than their money value, 
he added. 

Duce said when he recalls the 
number of properties abroad that he 
knows to have been sold. he finds the 
number is very small: 

“The Barco concession, various in- 
terests of Aramco, Venezuelan roy- 
alties of Barber Asphalt Company, 
and such trades as were made by The 
Texas Company for its interest in the 
properties of the Caracas Petroleum, 
the Lago Purchase by Esso from 
Standard of Indiana, the Creole 
trade, the purchase of London-Pacific 
Petroleum’s Parinas Estate at Negri- 
tos and Talara, Peru, by Interna- 
tional Petroleum in (or about) 1916, 
and the deal made by Shell and Jer- 
sey for interest in Mene Granede 
Gulf) production. 





Duce said “the trouble with any 
discussion of such trades is that be- 
side the value of the actual oil con- 
tent of the property, the really im- 
portant considerations lie within the 
time-honored expression ‘discount for 
risk and hazard’ and in many of the 
major properties the recovery of the 
oil in the fields is so much deferred 
that the valuation tables will give you 
that 
much of the oil is of practically no 
value at all. 


the astonishing information 


“When long deferment is at the 
same time linked with factors of risk 
and hazard as great as they are in the 
foreign area, one, indeed, faces spe- 
cial problems.” 

Some of the hazards, Duce said, 


are: 


1. The problem of estimating the 
action of any nation with relation to 
its concessionaires. 

2. Internal changes. 

Referring to the Middle East, Duce 
described what he said “‘seems to be 
a point of stabilization.” 

. That is to say, that 50 per- 
cent of the profits go to the govern- 
ments. There will, of course, arise in 
that area disputes as to the meaning 
of this, but I think it would be a very 
unwise valuation engineer who would 
try to set a value on oil there which 
might be produced ten years hence. 

“I might add, the present produc- 
tion in the Middle East, compared 
with present calculated reserves, indi- 
cates that we have in sight over 100 
years’ supply Large discoveries 
have been made this year and, to my 
belief, will continue to be made for a 
number of years to come. Some of the 
fields are incomparably the largest 
in the world, among which I might 
mention the Ghawar field in Saudi 
Arabia, Gach Saran in Iran, Burgan 
in Kuwait, and Kirkuk in Iraq. 

“The value of this 
area, therefore, is based on the oil you 


concessions in 


can sell within a reasonable time.” 

Duce said that he did not want to 
appear pessimistic, for operations 
abroad “have been very profitable in 
the case of the few successful ven- 
tures.” 

In conclusion, Duce described the 
cost of discovering oil abroad (“begins 
at $10 million”) and the problem of 


where heavy investment 


geography 
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Trtwends..... 


When Wilson Supply Company opened its first 














store some 35 years ago, friendliness and sincere 


desire to be of service were its greatest assets. 


The years brought growth,—many more stores; 
a hundred fold increase in personnel—but today 
that spirit still is the foundation of every com- 


pany policy. 


Yes—‘‘Friends” are important and Wilson Sup- 


ply Company believes that to make a friend— 





be one. 


Drilling Equipment ¢ Production Equipment 
Fishing Tool and Pulling Tool Service 


N YOU 
WHAT You WAN a 








MAIN OFFICE and WAREHOUSE—1301 CONTI ST. 


BRANCH STORES 
TEXAS: Alice, Corpus Christi, Victoria, McAllen, Bay City 
Columbus, Barbers Hill, Liberty, Beaumont, Kilgore 
Sherman, Odessa. LOUISIANA: Lake Charles, New Iberia 


Houma, Harvey, Shreveport 





SALES OFFICES 
DALLAS SHREVEPORT SAN ANTONIO HOUSTON, TEXAS 
TULSA NEW ORLEANS LAKE CHARLES 








CORPUS CHRISTI MIDLAND 
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is required to create transportation 
facilities 


“IT think,” he 


the difficulties which are 


“this sketches 
involved in 


said, 


these operations and gives you some 


idea of immense difficulties in §ar- 


riving at any valuation of some ol 

these properties. 
“Nevertheless, I can 

that 


profitable, it is profitable chiefly be- 


assure you 


when a foreign operation is 


cause the goods come in large pack- 


” 


iges 
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Jamaican Stanolind 
To Spud in Its First Test 


Jamaican Stanolind Oil Company 
will spud in its first exploratory well 
It will be 


the second exploratory hole seeking 


in Jamaica next month. 


oil and gas ever drilled on the island. 
Jamaican Stanolind is a wholly-owned 
subsidiary of Stanolind Oil and Gas 
Company. 
The wildcat—Santa Cruz 1-——is lo- 
2650 feet level on 
Santa Cruz mountain, five miles south 
of Malvern and one mile east of 
Munro College in St. Elizabeth parish. 


Che location now is being cleared. 


cated above sea 


Jamai a’s first exploratory well was 
drilled last year by Base Metals Min- 
Negril Spots, 
about 45 miles northwest of Jamaican 
Stanolind’s Santa The 
Metals well was dry, but provided en- 


ing Corporation at 


Cruz 1. Base 
couraging geological information. 

The planned wildcat is part of Ja- 
maican Stanolind’s $2 million explora- 
tion program, on acreage which in- 
cludes the entire land area of Jamaica 
and submerged lands an average of 
12 miles offshore surrounding the 
island. 

To date, Jamaican Stanolind con- 
tract exploration crews have concen- 
trated their activities in the two areas 
of Savanna La Mar and Santa Cruz 
mountain. Plans call for expanding 
operations soon to cover areas neal 
Spanish Town, Portland Point, 
Chapelton, St. Ann’s Bay and Lucea. 

In addition to drilling, Jamaican 
Stanolind’s program includes geologi- 
cal surveys by two parties in the Sa- 
vanna La Mar and Santa Cruz Moun- 
tain A seismograph crew is 
working now in the Negril Spots area 
and has completed some tests west of 
Malvern. 

A core-drilling crew has been work- 
ing near Little London in the Savanna 
La Mar area. Al! exploratory work is 


areas, 
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being carried out by contract crews 
working for Jamaican Stanolind. 
Jamaican Stanolind became active 
in the island early this year after sign- 
ing a three-way agreement with Base 
Metals and the Jamaican govern- 
ment to take over exclusive prospect- 
ing licenses formerly held by Base 
Metals. Metals 
percent interest in any producing 


Base will receive 25 


wells. 
Jamaican Stanolind began work in 
with two surface 


early February 


parties, and soon will expand this op- 
drill 


crew began operations Feb. 10, the 


eration to fou parties, A core 


seismograph crew, Feb. 20. 


Blowout First Stanvac 
Discovery in Papua 
Kuru 1. 


Company and 
Company’s latest test in Papua, blew 


Australasian Petroleum 


Island Exploration 
out in January at 998 feet. Surface 
casing, 1854-inch, had been cemented 
to 449 feet. After the 


curred. the well was cemented off to 


blowout oc- 


100 feet, but gas continued to escape 
around the plug. Myron Kinley, 
Houston, Texas, oil well fire-fighter. 
New take 
charge of controlling the difficulty. 

This well is the first apparently 
successful result of 20 years’ search 


was flown to Guinea to 


on the part of Stanvac subsidiary 
companies for oil and gas in the 
Papuan jungle, during which $36 
million has been spent and more 


than 85,000 feet of hole has been 
drilled. 


Russia Says 1955 Crude 
Yield 1,365,000 BPD 


Russia reports that its oil industry 
fulfilled the crude production quota 
for last year on December 18, its nat- 
ural gas plan on December 9, and the 
“light oils” processing quota on De- 
cember 21. 

The annual crude production plan 
was over-filled by the trusts of Azer- 
baijan, Bashkiria and Tatria Soviet 
Socialist Republics. 

Editor’s note: It is interesting that 
after a straight five-year non-fulfill- 
ment of the production plan at Azer- 
baijan, 1955 output reached the 
prescribed volume. This might be at- 
tributed to the extensive application 
of secondary recovery and to produc- 
tion offshore in the Caspian sea 


Total Russian crude production for 
1955 reported 19.4 percent 
greater than the 1954 yield, or a daily 
1,365,112 The 
largest increase was reported from 
the Ural-Volga area—Ufa, Moltov, 
Kuibyshev and Saratov fields. 


Was a 


average of barrels. 


Petrosud Is Continuing 
Italy Drilling Operations 


Although the new Italian 
leum law has not been approved, 
Petrosud Company (Montecatini 
Company and Gulf Italia Com. 
pany) has continued drilling opera- 
tions in the Abruzzo region. The com- 


petro- 


pany has completed two wells with 
total footage of 16,076 feet and four 
smaller wells in an effort to establish 
the limits of the field. Currently, 
Petrosud is drilling well C5. 
Development of this structure has 
been delayed, however, because Par- 
liament is still discussing the new oil 
bill. The Ministry for Industry and 
Commerce has permitted the produc- 
tion of about 75,000 barrels of oil for 
that 
Cingo 2 has a flowing capacity of 


analyzing, which has shown 
about 3500 barrels a day. 

In the Marche meridionali permit, 
Petrosud has drilled one well in the 
Tortoreto railway station zone. The 
well had reached a depth of 9186 
feet. While geological, stratigraphic 
and seismic research activity is being 
continued, the company has planned 
studies to 


Marche 


to extend its geological 


include the coasts of the 
region. 

In Sicily, 
sizable 


crude production has 
shown a Now 70 
percent of Italy’s crude yield stems 
from Sicily’s Ragusa oil fields. During 
1955, ten wells were completed in 


increase. 


Ragusa fields with a total footage of 
62,881 feet. Two wells were dry holes. 

Gulf Italia has limited temporarily 
Ragusa field production because of 
lack of adequate transportation facili- 
from the wells to the 
refinery at Augusta, Sicily. Pending 
construction of a 14-inch, 46-mile 
pipe line from the fields to the port 
of Augusta, only 30 railway tank 
cars with a capacity of 155 barrels 
each and a dozen tank trucks with a 
capacity of less than 100 barrels each 
are available. 

Societa Petroli dell’Isola, Societa 
Capizzi and Mediterranean Oil Com- 
pany have drilled about 43,000 feet 
of hole in the Aragona-Licata, Comiso 
and Ribera-Caltanisetta permit areas. 


ties Rasiom 
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SERVICE 


wherever oil is produced or refined 


The Tretolite service organization 
provides competent, experienced 
advisory service wherever it can 
benefit the oil industry. In addition 
to the United States, service engi- 
neers are located in Canada, Mex- 
ico, Latin America and Europe. 


Tretolite teams the best service 
possible with the best products 
possible. This policy is your assur- 


ance of money-saving results. 





TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


SAINT LOUIS © LOS ANGELES 
NEW YORK *® LONDON 





7-561 


Chemicals and Services Demulsifying ® Desalting ® Water De-Oiling * Corrosion Inhibiting 
Paraffin Removal @ Scale Prevention ® Production Stimulation 
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Teeth that bite 
deep in 
Western Canada 





O; drilling-bits were much rarer than dinosaur tecth in 
the rocks underlying Canada's prairie provinces until a few 
decades ago. Now, hundreds of drilling rigs and scores of 
refinerics are capitalizing on the wealth that lies far below 
ground in Western Canada. 


As a pioneer bank in Canadian oil, The Canadian Bank of 
Commerce will be glad to help you in any activities in which 
your own firm may be engaged—or may contemplate 
undertaking—in Canadian oil. We have more than 150 
branches in the Sedimentary Basin, and a fully equipped 
Petroleum and Natural Gas Department located in Calgary, 
under the management of men of long experience in 
Canadian oil. 


For further information, write to our Business Development 
Division, Head Office, Toronto 1, Canada—or direct to our 
Petroleum and Natural Gas Department, 309-8th Avenue 
West, Calgary, Alberta. 


(We do not advise on the merits of specific oil securities) 


THE CANADIAN BANK OF COMMERCE 


Head Office—Toronto 
New York «+ San Francisco * Los Angeles * Seattle 
Portland, Ore., and more than 700 Canadian Branches 
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Cuban American Gas 
Well Tests At 5 MMCF 


Cristales 1, spudded in by Cuban 
American Drilling and Exploration 
Company on the Quadreny Primero 
concession November 1, 1955, was 
tested after reaching 8344 feet and 
found to be a potential 5 million cubic 
foot per day natural gas well, accord- 
ing to the Cuba Petroleum News 
Digest. 

The site was selected after seismic 
work, and the well is about 12 miles 
northeast of the intersection of the 
Majagua toll road and the Central 
Highway, this intersection being about 
nine miles east of Jatibonico. ‘The rig 
is an 8500-foot capacity rig, using 
#/4-inch drill pipe. Drilling is under 
contract to Dixie Drilling Company, 
and James Menefee is toolpusher. 

Formation reportedly is mostly hard 
shale and conglomerate to 3400 feet; 
shale with some lime stringers from 
3400 feet to 4600 feet; and mostly 
shale and conglomerate with some 
volcanics from 4600 feet to 8344 feet. 

A 12'%-inch bit was used to 185 
feet and, after reaming to this depth 
with a 17-inch bit, 133¢-inch sur- 
face casing was set, and the hole was 
drilled to 8344 feet with 834-inch bit. 
A 5'%-inch production string was set 
to 2898 feet after logging. A squeeze 
job at 1720 feet shut off water above 
to permit testing for gas at about 2700 
feet. Thirty feet of a possible 140-foot 
zone was perforated March 16 with 
100 bullets. 

March 18 the well was acidized 
with 5000 gallons and gas was ob- 
tained at 2700 feet. After testing inter- 
mittently for two days, the well was 
estimated as a potential 5 million 
cubic feet per day producer. 

Reportedly, the company may later 
perforate more of the 140-foot zone 
at or about 2700 feet and/or may test 
for oil at 1600 feet. 

Thirty-one cores were cut during 
the drilling of the well. Seven drill 
stem tests were run on shows at 
various depths. The level ‘now produc- 
ing—2700 feet—was drill stem tested 
early in December last year. 

Under the original agreement with 
Cuban Venezuelan Oil Voting Trust 
and Trans-Cuba Oil Company, one 
half of Cuban American production 


goes to CVOVT. 
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makes summer 
of winter 


Why are fifteen million homes now heated with natural gas... 

and another million being added each year? 

It’s the clean, healthful, even heat gas provides. It’s also the economy 
and comfort of automatic heating at its best. The simplicity and 

low cost of the installation. The elimination of delivery and storage problems, 
The assurance of unfailing supply... for gas traveling underground 

is never stopped by weather or traffic. 


Small wonder that 8 of every 10 new homes heat with natural gas 
Ask local ga tility to d n . ° oan ° ‘ 
ie Gale eckemiees on oo ee wherever it is available. And Tennessee Gas, hauling it economically 


the greoter « ymfort and spoce 
saving conve 





nce of heating your home 
with notural gos 


by pipeline is making more and more of it available. 


One of a series 






of advertisements ¥ on 


appearing in TENNESSEE GAS 


full color in 


TRANSMISSION company) Bi 


national publications. 


AMERICA'S LEADING TRANSPORTER OF NATURAL GAS 


Fig 


HOUSTON, TEXAS 








So Rapid and Dramatic has been the informed. By telling millions of the convenience, 
progress of natural gas, consumers are not al- cleanliness, availability of this great natural fuel, 
ways aware of the latest developments. ads like this broaden the market... create 
TGT advertising is designed to keep the public greater goodwill for the whole industry. 


TENNESSEE GAS TRANSMISSION COMPANY 
HOUSTON, TEXAS 
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5 DRILLING HINTS 


These How-To-Do-It Ideas Can Save You Money 














$10 Is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 





Set Up Stove Outside 
To Dry Drilling Samples 


months of the 


During the warm 


year when the stove has to be lit to 
dry drilling samples, one contractor 
moves the stove outside the doghouse 
and sets it up near the mud sample 
box. Then the samples can be put on 
to dry without the derrick man hav- 
ing to carry them to the derrick floor, 
or having a fire going in the dog- 
house. 

The stove set-up consists of a drum 
of diesel fuel, resting on another drum 
set upright. The stove is made from a 
piece of 10-inch pipe with a 6-inch 
stack. It made from 
angle iron. A flap on the front is used 
to adjust the damper. The fuel is 


rests on legs 


carried through a copper tubing to a 
point inside the firebox where it drops 
on the flame, adjustment being made 
at a needle valve on the drum. A flat 
place is cut out on the top of the fire- 
box to make a level surface on which 
to place the samples. 
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Unitized Mud System Cuts Pipe Work 


One of the sim- 
plest ways of elimi- 
nating a lot of pipe 
work and minimiz- 
ing rig-up time is to 
the 


unitize mud 


lines wherever pos- 
sible. A number of 
have 
use of the 


pipe that 


contractors 
made 
t-inch 
forms the frame 
work for the steel 
tanks, The 
pipe does the added 


mud 


forming a 
the mud 
mud 


iob of 
part of 
line for guns 
and jets. 

The 
along one side of 
the tank 
left open ended and threaded for a 


t-inch line 


must be 


union connection. Along the sides of 
the tank at appropriate intervals, 2- 
inch collars are welded to the 4-inch 
and a 2-inch nipple and union are 
installed. This connection makes the 
installation of the mud guns a simple 
matter when rigging up. 

The tanks are spotted a predeter- 
mined distance apart so that the same 
4-inch nipple will connect two or 
more tanks. The large flow line con- 
necting the two tanks is connected 
and sleeves or with 


with steel line 


rubber hose. 

There are no long mud lines to lay. 
Pipe threading and nippling up is 
practically eliminated, and it takes 
but a few minutes to stab the mud 
guns and jet lines and connect the 





tanks together when they are spotted 
on location. 





How-To-Do-It 
Ideas 
Earn Money, 
too! 





$10—Wor.tp Om editors want 
‘how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wor_p Ot, P. O. Box 2608, Hous- 
ton 1, Texas. 
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You don’t have to shop around, because there’s an 
H. C. Smith Bit or Hole Opener to handle every type 
of formation all the way from spudding-in to the bottom 
of the well...and you have your choice of either 3-cutter 
or 4-cutter types. 

Don’t take our word for it—ask the many drillers who 
use Smith Bits and Hole Openers by their own choice. They 


: th 
our (AN year 
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“When I 
wanta 
3-CUTTER 
BiT 


-overy bit ae good 
as the best 
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“Wren I 
want a 
4-CUTTER 
BIT 


elle ee ee ee ee lel 


= because Smith 
makes ’em all!” 


may not talk about the all-forged bit bodies that give extra 
strength, the scientific tooth designs and patterns or the 
triple-bearing construction of Smith Bits and Hole Openers, 
but they can sure tell you about fast footage in all types 
of formations, the long, trouble-free life, and the ease of 
keeping the hole straight when you use H. C. Smith Bits 
and Hole Openers from top-hole digging to total depth. 


GENERAL OFFICES, EXPORT OFFICES 
AND PLANT: COMPTON, CALIF. 


BRANCHES IN ALL PRINCIPAL OIL CENTERS 
IN THE UNITED STATES AND CANADA 


OIL TOOL CO. 
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KINZBACH 
TOOL CO., INC. 





~ % 


4 
7 
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inzbach Whipstocks can be set 
at any depth and require no sup- 
port for the bottom. Positive setting 
slips prevent slipping or turning in 
the hole. The Kinzbach hinge ar- 
rangement assures that the top of 
the Whipstock will be close against 
pipe wall at all times, permitting 
easy passage of drilling tools. Set- 
ting trigger always locates the 
Whipstock between couplings so 
that the window will be within one 
joint. Kinzbach Whipstocks are 
available in all popular casing sizes 
through your supply store. 


Use Kinzbach Milling Tools for 
every whipstocking or metal cutting 
operation. They have high-speed 
tool steel inserts which are ground 
and set at the most efficient angle 
for fast, uniform cutting action. 
Shown at left are four popular 
models —see your Kinzbach Cata- 
log for a description of the com- 
plete series of Milling Tools. 





KINZBACH 


Houston, Texas 


CH WHIPSTOCKS 
‘TO SIDETRACK 
HEADACHES 



































DRILLING HINTS... 





Central System Assures 
Regular Greasing Job 


Daily greasing of equipment 1s 
standard practice on most rigs. This 
practice lengthens life of the equip- 
ment and is important to good per- 
formance. Unless the greasing set-up 
is located conveniently and easy to 
use, greasing of equipment may be 
anything but regular. 

To assure regular greasing of equip- 
ment, one Gulf Coast contractor in- 
stalled a take-up reel for the grease 
hose and gun. This reel was mounted 
on a girt over the drawworks. In this 
location any equipment on the floor, 
as well as the drawworks, can be 
serviced, Pressurized grease storage is 
located out of the way behind the 


drawworks, 


Skid-Mounted Holders 
Ease Drum Handling 


Storage and handling of drums of 
lubricants and solvents on the drilling 
location can be eased and the every 
day handling of lubricants can _ be 
made safe and easy by providing a 
convenient drum holder. 

The illustrated holder, which has 
space for three drums, could easily 
be expanded to fit needs of the indi- 
vidual contractor. 

The drums are secured in semi- 
circular bails constructed from sheet 


Export Office: 74 Trinity Pl., New York, N. Y. 
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Let J&L Help 


Cut Lifting Costs 
with Axelson 
Trouble-Free Rods 


HEAVY LOADS and irregularities in pump- 
ping? Ask your J&L man for Axelson No. 59 
Sucker Rods, made of nickel-molybdenum 


alloy steel to resist corrosion fatigue. 


AVERAGE TO HEAVY conditions? Ask your 
J&L man for Axelson No. 60 Sucker Rods, 
made of high grade carbon-manganese 


steel. 


EXTREMELY HEAVY LOADS where corrosion 
is not a serious factor? Ask your J&L man 
for Axelson No. 77 Sucker Rods, designed 
for long-stroke pumping with low impulse 
factors. Made of nickel-molybdenum alloy 


steel. 


SEVERE SERVICE (high loads, corrosive con- 
ditions, high impact and other stresses)? 
Ask your J&L man for Axelson No. 79 Sucker 
Rods, made of nickel-molybdenum-vanadium 


alloy steel. 


HIGHLY VISCOUS CRUDES, PARAFFIN or 
CORROSIVE CONDITIONS? Ask your J&L 
man for Axelson Hol-O-Rod Sucker 





All Axelson Sucker Rods 
are fully normalized and 
tempered from end to end 
after forging but before 
threading. You get maxi- 


mum strength and ductility. 





Every rod is as straight as 
a rifle barrel. Rod ends are 
designed to eliminate 


excess stress concentration. 





Rods for injection of controlling 

fluids. The FIRST hollow rods with Ey 
ends integrally forged with the RS : 
body. ‘here's MY 





é. Sones ¢ Laughlin 


STEEL CORPORATION 


warehouse!” 











134-G 


SUPPLY DIVISION -Tulsa 





SERVING THE UNITED STATES AND CANADA 
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metal and are held in place with 
chains. Lugs welded to the bails are 
supported on bearing posts. Two 
lengths of pipe extend from the bear- 
ing post to the skid base and are 
welded in place. The skid base pro- 
vides a level, sturdy frame for the 
drum rack and facilitates loading on 
trucks when the drums must be 
moved. 

To facilitate removal of the con- 
tents of the drum, a lever arm is 
welded to the bail. This arm is pulled 
down to tip the drums for draining. 





{Whapiriiays 





Used Drum Provides - 

DB) ali S Extra Storage Space d; 
ri tale tems Storage space, at a premium on ke 
many rigs, usually is provided for Ir 


with Forge Hammer- only standard items. This leaves a 


Welded, Fully Heat-Treated, as best he can for his tools and other 
Precision Machined Box equipment. 


and Pin Joints... One such fireman took a discarded 
oil drum and cut out a panel on the 
lower two-thirds of one side about a 


fireman or a motor man to find space 





quarter of the way around. This 



















SPANG DRILLING STEMS are made of ma- 
chine straightened special bar quality open hearth 
steel, of the right analysis to assure the greatest 


made a storage space which was pro- 


Be pe __ a « 


tected from the weather and provided 


vibration dampening effect. Box and Pin joints are a safe storage for oil cans and oily ’ 

hammer-welded, fully heat-treated, and have pre- rags, greatly reducing the fire hazard. 

cision machined threads to provide the strongest, This type of storage can be pro- 

eet ee ee ee oy rn ee vided for different facilities around E 

joints, give longer than Tas aes — the rig from the type mentioned to a 

more footage at lower cost. suitable rack for the mud _ testing [ 
equipment. S 


REPLACEMENT BOXES AND PINS 


. . . of the same carbon steel analysis as : 
those integral with original stems are ™ Make Spare Parts Bin a 
available in all sizes, lengths and joint . c 
combinations for forge or electric welding From Scrap Materials +i 
~ — so wean - nee 4 Pump liners and rods are manu- n 
. - ste i ti Stems . 

aS a ee eee | factured to close tolerances and are e 


Replacement Boxes and Pins, and for 
FREE CATALOG of other SPANG 


costly to replace. Proper storage for 
CABLE TOOLS, consult your nearest ; 






SPANG DEALER or write direct to: | liners, rods and plungers pays divi- s 

| dends in longer life, more efficient t 

| service, and a decrease in mainte- d 

nance costs. 

One contractor has had a simple é 

DEPT. 0-6 bin arrangement, as shown, installed ; 
hg days meapen om ag plg ag  ng -~ do rigaiumnenpetesiigniin 
Prospect Drilling and Shet Blast Holes. All racks were built from scrap that r 
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can be found in almost any contrac- 
tor’s vard. 

[he angle iron rack with the chain 
guard is constructed to store spare 
rods and plungers. Discarded casing 
with angle iron Spacers and braces 
form the liner rack. These can be 
made in any size to accommodate the 
pump size on the rig 

[he rod and plunger rack is con- 
structed of angle iron and plate metal. 
Height of the rack is made to fit in- 
dividual requirements. Chain guards 


keep the rods in the racks when mov- 





Doghouse in Substructure 
Save Space and Money 


Moving costs are becoming more 


and more an important item in the 
contractor’s budget. One of many 
ways to conserve space and save 
money is to integrate two pieces of 
equipment. 

One idea is to build a doghouse o1 
Storage bin in the unused spaces of 
the substructure. In this instance, the 
doghouse was built into the substruc- 
ture by using the rigid substructure 
braces to form the framework. This 
not only conserved space and weight 
but placed the doghouse in a position 
handy to the work area around the 
rig 
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The next time you ‘re’ on.» Semel) well aie 
emulsion mud and watch your hole troubles disappear. Use 
Seeco-Mul, too. A Seeco-Mul emulsion mud makes faster 
drilling, reduces friction on the drill stem, provides a 
velocity of fluid on bottom, and allows pump pressures to 
be lowered and more evenly sustained. A Seeco-Mul mud 
also forms a tougher but thinner wall cake, protects the 
pay zone from water, and reduces inter-facial tension. 
Seeco-Mul is exceptionally stable at high temperatures, it 
is readily soluble in cold water, and it works well at high 
pressures. You will minimize hole enlargement, too, and 
your well will come in on production better, easier, and 
cleaner. 

Any qualified mud engineer can use Seeco-Mul without 
extra equipment or special instructions. Just add it to the 
system (usually 2 to 3 lbs./Bbl.) through the hopper or the 
mud hog suction over one or two circulations. Seeco-Mul is 
packaged in sturdy, moisture-proof 50-pound sacks that are 
easy to handle around the rig. 
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many other advantages of a Seeco-Mul en..lsion 
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Wherever personnel safety can be 
threatened by the lack of adequate 
protection from greases, oils, water, 
most acids and chemicals, that’s 
where TOWER’S extra protective 
Clothing belongs. These comfort- 
able, designed-to-fit garments are 
made of strong, impregnated fabric 
and are coated inside and out with 
hazard-resistant Neoprene Latex. 
Coats, jackets, overalls, hooded 
shirts, hats and aprons for 
every industrial use. For complete 
information mail coupon today, or 
if you have a particular problem, 
let us know and we'll solve it 


quickly with the garment best 
suited to your needs. 
[ Rs 
eoprene |° “OWER u er 
Latex | “Supra 3) Latex 
Clothing | ae os 


Lis Clothing 
BRAND 
MAIL COUPON TODAY! 


Please send me folder 
PN: citkeudanentssdesebuadndnands 


Address 
City 


State....... 


Please address Dept. WO 


A. J. TOWER CO. 


A Division of Sawyer-Tower, Inc. 
Boston 20, Mass. 
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Doghouse Cradles on Tool Bin on Moves 
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Unitize your 
equipment wher- 
evel possible SO aS 
to cut down on the 
number of loads 
necessary when 
One 


has built a 


moving. con- 
tractol 
very unusual ar- 
rangement whereby 
the 


cradled in the tool 


doghouse is 


bin on moves and 
slides easily in and 
the 


when rigging up or 


out of cradle 


tearing down. 
The 


tool 


long 


built 


extra 
bin is 
with risers, or legs, 
at one end to sup- 
port the high end 
of the slide. The top part of the legs 
are telescoping and are lowered when 
in transit. They can be adjusted to fit 
substructure height. 

When tearing down, stairs and cat- 
walks are removed, the front end is 
raised with a gin pole, front legs are 


removed, and the front end of the 





doghouse is lowered. The back side 
of the doghouse slides in the tracks 
until the doghouse nestles in the flat 
cradle over the tool bin. It is then 
ready for moving. 

This arrangement provides a fast, 
simple method of positioning the tool 
bin and doghouse and makes a com- 


pact load when moving the rig. 





Catline Aids Footing 


inclined 


When 


walkways to mud tanks, pits or other 


necessary to use 
places around a rig, there always is 
the danger of accidents due to slip- 
pery footing on wet or muddy planks. 
A simple means of providing traction 
on a slick incline may be adopted by 
nailing used catline, or other pieces of 
soft rope, to the walk as shown. 
Beginning at the bottom, tack on 
a straight piece of rope parallel with 
the sides of the boards. Then cur! the 
rope from side to side and nail it se- 
curely in place. If the rope is not 
fastened securely, it may cause a man 


to trip. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 
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~| Control cement density 
and thickening time! 


DIACEL 


CEMENT SYSTEMS 









New, low-water-loss cement 





additive enables you to control den- os 
z sity and thickening time to suit the Ask ye 
at requirements of wells of all depths and DIACEL jo 





n wide temperature range. Versatile Dia- 
cel systems give you a choice of densi- 
ol ties ranging from 10.5 to 17 pounds per 
gallon, using ordinary portland cement. 


Diacel Cement Systems prevent 


trouble in the hole. You get better 
fill-up which reduces damage to pay 
zone formations due to water lost from 
the slurry. Diacel cements also help pre- 
vent pipe sticking and “‘flash setting.” 








You save up to 25% on cementing 
costs. And... you get better over-all 
drilling and completion work with a 
Diacel cement system. It will pay you 
to find out more about thsnev ype _xxxxx————————_= Df Séledieeniicts 
oil well cement. Send for the full story 
on Diacel Cement Systems. Free tech- 
nical handbook on request. 


DRILLING SPECIALTIES COMPANY 


BARTLESVILLE OKLAHOMA 
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DRILLING COMPANY 


Bartl oma 
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Wherever personnel safety can be 
threatened by the lack of adequate 
protection from greases, oils, water, 
most acids and chemicals, that’s 
where TOWER’S extra protective 
Clothing belongs. These comfort- 
able, designed-to-fit garments are 
made of strong, impregnated fabric 
and are coated inside and out with 
hazard-resistant Neoprene Latex. 
Coats, jackets, overalls, hooded 
shirts, hats and aprons for 
every industrial use. For complete 
information mail coupon today, or 
if you have a particular problem, 
let us know and we'll solve it 
quickly with the garment best 
suited to your needs. 
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| qOWER's 
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Neoprene |* Rubber 
Latex | sHpra” Latex 
Clothing Clothing 





MAIL COUPON TODAY! 


Please send me folder 


A. J. TOWER CO. 


A Division of Sawyer-Tower, Inc. 


Boston 20, ‘Mass. 
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‘Doghouse Cradles on Tool Bin on Moves 


Unitize 
equipment wher- 


you! 


ever possible so as 
to cut down on the 
number of loads 
necessary when 
One 
tractor has built a 


ar- 


moving. con- 


very unusual 
rangement whereby 
the 
cradled in the tool 
moves and 


doghouse is 


bin on 
slides easily in and 
out the 
when rigging up or 


of cradle 
tearing down. 
The 


tool 


long 
built 


with risers, or legs, 


extra 
bin is 
at one end to sup- 
port the high end 
of the slide. The top part of the legs 
are telescoping and are lowered when 
in transit. They can be adjusted to fit 
substructure height. 

When tearing down, stairs and cat- 
walks are removed, the front end is 
raised with a gin pole, front legs are 
the front end of the 


removed. and 





doghouse is lowered. The back side 
of the doghouse slides in the tracks 
until the doghouse nestles in the flat 
cradle over the tool bin. It then 
ready for moving. 

This arrangement provides a fast, 
simple method of positioning the tool 
bin and doghouse and makes a com- 
pact load when moving the rig. 


is 





Catline Aids Footing 


When necessary to use inclined 
| walkways to mud tanks, pits or othe: 
| places around a rig, there always is 
| the danger of accidents due to slip- 
pery footing on wet or muddy planks. 
A simple means of providing traction 
on a slick incline may be adopted by 
nailing used catline, or other pieces of 
soft rope, to the walk as shown. 

Beginning at the bottom, tack on 
a straight piece of rope parallel with 
the sides of the boards. Then curl the 
rope from side to side and nail it se- 
curely in place. If the rope is not 
fastened securely, it may cause a man 


to trip. 
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CEMENT SYSTEMS 





New, low-water-loss cement 
additive enables you to control den- 
y “Ask about a 


le sity and thickening time to suit the : 

) ~ DIACEL job” 
. requirements of wells of all depths and 

n wide temperature range. Versatile Dia- 
cel systems give you a choice of densi- 
| ties ranging from 10.5 to 17 pounds per 
gallon, using ordinary portland cement. 












Diacel Cement Systems prevent 
trouble in the hole. You get better 
fill-up which reduces damage to pay 
zone formations due to water lost from 
the slurry. Diacel cements also help pre- 
vent pipe sticking and “‘flash setting.” 








You save up to 25% on cementing 
costs. And... you get better over-all 
drilling and completion work with a 
Diacel cement system. It will pay you DIACEL 
to find out more about thsnev ype xxx A detdieasinrts 
oil well cement. Send for the full story 
on Diacel Cement Systems. Free tech- 
nical handbook on request. 
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These How-To-Do-It Ideas Can Save You Money 











$10 is paid for each illustrated acceptable contribution, Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 





Simple Locking Devices Protect Against Fuel Thievery 


Two places to stop fuel theft from 
storage tanks are at the filling cap and 
at the drain. Effective locking devices 
can be simply constructed. 

The first illustration shows a lock- 
ing device on a storage tank made by 
welding a short length of heavy chain 





How-To-Do-It 
Ideas 
Earn Money, 
tool 





$10—Wor.tp Om editors want 
how-to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of that latest idea and 
send it in with a picture or drawing 
of the installation . . . if accepted, 
$10 will be yours. Send those money- 
making ideas today to Hints Editor, 
Wortp Or, P. O. Box 2608, Hous- 
ton 1, Texas. 
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to the tank. A link from the chain is 
cut off and welded to the gas tank 
cap. The link is allowed to protrude 
in much the same manner as a hasp 
shackle. The last link in the chain is 
slipped over the half-link welded to 
the cap and a lock fastened in place, 
thus the cap is held securely and can 
be opened only by personnel who have 
been issued a key. 

In making this lock it is necessary 
to determine the point at which the 
cap is screwed on securely so that no 
error will be made in placing the half- 
link. 

The second illustration is a valve 
handle locking cover. The valve 
shown is a one-inch gate valve used 
as a drain. To protect it, a length of 
4-inch pipe was used with a plate 


welded on one end. A slot was cut 


in the open end to allow the pipe to 
be slipped over the valve and allow 
some excess at the open end. In the 
opposite sides of this open end, two 
slots were cut to allow a steel strap 
to be inserted in one slot and extend 
across to the opening on the opposite 
side. The strap is made in the shape 
of a T to prevent it from sliding com- 
pletely through the slots. 

At the foot of the T-shaped strap 
a small hole is cut to allow a lock to 
be slipped through and a tamper 
proof valve guard is created. The lock 
prevents the strap from being re- 
moved on one side and the large end 
of the T prevents its removal from 
the other side. With slight modifica- 
tion and cork or sawdust packing, 
this unit can be winterized for use in 
cold weather. 
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Use the Orbit Venturi Tubing Reduced cost 
Reduced weight 





Wing Valve in place of a 2” Full 


Low operating torque 





Opening Valve to reduce the cost scbiied wane end deus 


i the chok 
of your Christmas Tree. on the choke 
More control 


Greater safety factor 


Write for Built for continuous 
Bulletin on heavy duty service 
Orbit Valves 
for 
Tubing Wing 


Available through your favorite 
Well Head Manufacturer 


KY alae 





The Orbit Venturi Tubing Wing Valve is designed for use where 
a full straight flow is not required. 


Available in size 2” x 1’’, Stainless Trim only, API Flanges, Uni- 
ORBIT \ bolt Hubs or GRALOC* Hubs, Working Pressure of 2000 Ibs., 
VALVES 3000 Ibs. & 10,000 lbs. End to end dimensions are special. 
® 
"Registered Trade Mark Pp. oS. BOX 699 e TULSA, OKLAHOMA 
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= REDA lowers costs and 
2 INCREASES PROFITS! 


E 

Ef e Large water volume ob- 

=. tained from smaller size 

a well casings reducing 
. number of supply wells 
et necessary 


e@ Flexibility of Reda Pumps 
in meeting changing 
water requirements com- 
mon to most waterflood- 
ing projects 

e Easier, less expensive 
installation and lower 
maintenance costs 


e Low operating costs and 
long operating life of 
Reda equipment 

e Corrosion resistance of 
Reda pumps is superior 
to any other pumping 
unit used in supply wells 


Reda Submergible Pumps 
are a major factor in the 
success of waterflooding and 
pressure maintenance oper- 
ations. They are being used 
in major floods with very 
successful results of in- 
creased production and 
lowered costs. 


Write for complete informa- 
tion today! Reda engineers 
will be pleased to call and 
assist in planning operations. 


RSM . . oOMERCE 
(REDA 


PumPe® 











PUMP COMPANY 
BARTLESVILLE, OKLA. 
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| vide a rigid unit. Even the door 
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Make Maintenance Shop of Used Pipe 


An outstanding do-it-your- 
self idea concerns the construc- 
tion of a vehicle maintenance 
shop by a mechanic who is 
handy with a welding torch. 
The structure, capable of hous- 
ing four vehicles, is constructed 
of used pipe and galvanized 
sheet metal. 

The entire framework is 
made from various sizes of old 
pipe welded together to pro- 


frames are of welded pipe con- 
struction and are pivoted at 
the top as shown in the illus- 
tration. This simple method of 
hanging allows the lightweight 
doors to be moved freely. 
When the framework is in 
place, the entire assembly can 
be painted with aluminum 
paint to reduce the effective 
and the entire structure 
covered with galvanized sheet metal. 
This is done by punching small holes 
in the sheets opposite the pipe frame- 
work and threading iron wire through 
the holes to lace the sheet metal to 
the frame. This sort of tie is made 
every two or three feet to the horizon- 





corrosion, 

















id 




















tal and vertical members of the frame. 

The final result is a sturdy weather- 
proof building which, even after years 
of service, remains in excellent condi- 
tion. The most unique feature, how- 
ever, is the fact that the entire struc- 
ture can be built by one man with one 


helper. 





Weld Barrel Rack to 


A barrel of fuel or lube oil can be 
carried handily by a jeep or pickup 
using a simple shop-welded rack. The 
bottom of the rack is made from 
angle iron welded into a box shape. 
Cross members of light steel strip two 
the 


barrel. Supporting side rails are made 


inches wide form the floor for 
of one-inch pipe, bent and welded to 
the bottom of the rack and to the side 
bolsters of the truck box. 

A cinch the 
securely in position during travel. One 
end of the chain is welded to the front 
side rail. A threaded eye bolt fastened 
to the rear end of the chain passes 
through a piece of angle iron welded 
to the opposite side rail. As the nut 
is tightened on the eye bolt, tension 


chain holds barrels 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


Side of Pickup 


is applied to the chain which holds 
the barrel securely against the side of 
the truck. 
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Slots in Rim of Paint Can 
Save Time, Reduce Costs 

This simple idea will save clean-up 
time and reduce paint costs around 
the location. When 
paint is opened, punch several holes 
through the bottom of the sealing rim 
around the top lip of the can. This 
allows excess paint wiped off the 
brush to drip back into the can and 
not run down the outside. 

It will save paint, make a neater 
job and reduce clean-up time. As an 
additional benefit, it is easier to reseal 
the lid on the can when the job is 
finished and reduces possibility of the 
lid sticking to the can when reopened. 


a new can of 


Use Steel Bars to Make 
Inside Lock for Shop Doors 
An excellent yet simple means of 
locking shop doors from the inside 
this illustration of the 
two large doors which 
swing in to a supporting post. Pieces 
of steel plate are welded to the bot- 
tom of the post to stop the inward 
swing of the doors and to act as jambs 


is shown in 
corners of 


for the locking arms. 

The arms are made of 1'%-inch by 
Yg-inch steel strips about 30 inches 
long. A slight bow is put in the strip 
to provide a sort of spring action. A 


When the door is to be locked, the 
arm is rotated to a horizontal position 
as illustrated by the arm at the right. 
In this position the bottom of the arm 
falls behind the metal plate on the 
post holding the door shut. The top 


| of the strip is forced against the 





bolt is placed through the end of the 


strip about 2-inches from the end and 
fastened to the door frame allowing 
the arm to pivot freely. 
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frame where the spring action keeps 
it in place. In the case of a wooden 
door, a small groove can be made in 
the frame to accommodate the top 
of the arm. 

When not in use, the arm is ro- 
tated to a vertical position freeing 
the bottom of the strip from the door 
jamb and allowing the door to swing 





open. In this case a small loop of wire 
is used to retain the arm in this posi- 
tion. However, several other varia- 
tions are possible. 








NEW 
No. 5 
JENSEN 
JACK 
Engineered 


for wells from 
1,000 to 1,500 ft. 


Here’s a precision-made JENSEN JACK engineered to per- 
form better, more profitably over wells from 1,000 to 1,500 ft. 
Just look at these exclusive features of the NEW No. 5 JEN- 
SEN JACK: heavy welded post and beam, precision shaved 
gears, oil bath lubrication, double tapered roller type bearings, 
single and double gear reductions, one-man counterbalance. 


See your dealer or write us for more interesting facts about 
the NEW trouble-free No. 5 JENSEN JACK that can make 
your well more profitable. Do it now. 





JENSEN BROS. MFG. CO., INC. 
Coffeyville, Kansas, U.S.A. 


Export Office: 
25 Broad Street, New York City 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


249 








PRODUCTION HINTS... welded at 18-inch intervals support 


the lengths of pipe. To prevent the 


pipe from rolling off the extended 


arms of the cross members, the out- 
side ends are bent upward at an 
angle of about 5 deerees. 

Braces of scrap iron welded to the 
bottom cross member keep the tire 
rim at right angles to the vertical posts 
and provide needed rigidity. Racks 
are stable because of their low center 
of gravity. They are light and can be 


moved from place to place. 


Extra Can Provides 
Hose Storage in Shop 


If welding hose, extension cord o1 
garden hose always seem to end up 
in a tangled mass around the shop, 
make a reel for them similar to the 
one shown in the illustration. This 
device is merely a can bolted to a 
locker wall. 

he can may be any size from one 
to five gallons, depending on needs. 

Rack Keeps Small Pipe Handy Fasten it to the wall by drilling holes 
through the bottom of the can and 


A rack to keep small diameter pips The discarded tire rims serve as a through the wall and bolting the two 


neatly stacked may be fabricated at base for each rack. Two vertical together. Place large washers on the 
head of the bolt to help distribute any 


very little cost. The rack is made members, welded to the inside of the 
weight placed on the can by the hose. 


from tire rims and scrap iron as_ rim, carry the weight-of the stacked 


shown in the illustration. pipe. Scrap angle iron or channels To provide a storage place for noz- 
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zles, washers or other equipment used 


with the hose, cut the lid of the can in 
half and place it back on the can as 
illustrated. To avoid injury, fold the 


cut edge down out of the line of 


An effective in- 
hibitor injection 
system, with the 
exception of the 
pump, can be shop- 
made. The volume 
tank, to which the 
gas flow line con- 
nects, is made of a 
piece of casing with 
an orange peel weld 
at each end. A 
length of tubing 
runs from the vol- 
ume tank to the 
small pump which 
injects the fluid into 
the well. 

The barrel con- 
taining the inhibi- 
tor is supported by 
a frame made of 
old sucker rod 


Make Inhibitor Injection System in Shop 






my 
= ee a 


ze 
ay 3 





which can be driven into the ground ized iron measuring tank supplying 


for additional stability. The galvan- the pump is fitted with a lid which 





Otis Tubing Safety Valve 








OSs j 
LE. a LA 


£75000000 Oil 


a dary dependable Otis “Storm 


Chokes” protect your wells in case of emergency. 
If you are operating oil or gas wells near highways, 


schools, or townsites, or in rivers, lakes, canals, or 
off-shore locations subject to seasonal storms, install 
an Otis Tubing Safety Valve before you need it. 
Then if the rate of flow increases above a prede- 
termined amount, this reliable safety device will 
instantly snap to a positive shut-off to close in the 


well below the surface. 


OTIS PRESSURE CONTROL, INC. 


The cost of the “insurance” an Otis Safety Vaive 
will afford your production will both surprise and 
please you. A call to the nearest Otis office will 
bring you complete details, illustrated literature, and 
a recommendation as to the specific type of Otis 
Safety Valve for your particular wells. For full 
details and expert engineering consultation without 
obligation, contact your nearest Otis office. 


OTIS STORM CHOKES 
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swings back to allow the spout from 
the barrel to be rotated into position 
above the tank. 

The shelf containing the pump and 
the tank is an integral part of the 
frame. The front and rear parts of 
the shelf are one-inch angle iron with 
a piece of sheet steel welded between 
and 


them. The entire device is simple 


inexpensive. 


Rig Mixing Pot for Corrosion Inhibitor 


In using corrosion inhibitors it is 
advantageous to circulate production 
down the annulus with the chemical. 
One means of accomplishing this is 
by running a pipe from the flow line 
or pumping T to a mixing pot like 
the one illustrated. The mixing pot is 


then, in turn, connected to the an- 


nulus allowing the fluid to circulate. 
The quantity of fluid allowed to 
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flow is controlled by a small valve 
placed in the pipe between the flow 
line and the mixing pot. 

This mixing pot is made from a 
‘asing with a plate welded 
This plate is drilled 
accommodate the 
The lid illus- 


fitting and made from 


piece of 
on the bottom. 
and 
flow line to the annulus. 


threaded to 


trated is loose 
casing and steel plate. 





SOCKET 


_— RING CUT FROM 
PIPE OR OTHER 
SUITABLE MAT- 

ERIAL 














= 


Metal Ring Eases 
Lock Nut Removal 


Lock nuts on main bearing caps of 
large engines and other equipment 
around the rig are often in locations 
difficult to reach. To save time and 
labor during overhaul, one mainte- 
nance crew cut a ring from pipe just 
large enough to slip over the bottom 
nut and high enough to cover the 
flats as shown. 

The ring lets the socket wrench fit 
lock nut just far 
enough to When _ the 
wrench turns it will loosen the lock 
nut only. Thus, lock nuts are removed 
quickly and easily with one wrench. 


down over the 


remove it. 
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TOT: STRINGS IN WELLS OF MEDIUM “DEPTH AND f PRESSURE 
insist on HERCULES “TYPE E” CASING HEAD (with slips) 








Constructed from pressure cast steel and hydrostatically tested 
to 3000 psi. Pack-off is accomplished with Hercules ORIGINAL 
OVERHEAD PACKING. The three-piece hinged slips insure even 
gripping action and facilitate installation. All sizes are full- 
opening, allowing passage of centralizers, packets, etc. The 
packing nut acts as a thread protector and is provided with 
notches to accommodate a wrench or pinch bar. The recom- 
mended maximum load is 200,000 Ibs. Write for complete infor- 
mation and range of sizes. 


AVAILABLE THROUGH ALL SUPPLY STORES 





Quarter Section View of ei, Oeeee eee TEL EQUIEMERT | 
“Type E’’ Casing Head GENERAL OFFICES AND PLANT 


Export Representative: Oil Field Equipment Co., Inc., 30 Church Street, 


New York 7, N. Y. 











| The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 











. operates equally well 
in either direction. 


DEPTHOMETER 
for all grit-free 


The ideal instrument for ra 
liquids. 


taking depth measure- 
ments with sand lines 
while bailing, swabbing, 
or running a single shot 
survey. Does away with 
“stringing-in.” 


We invite 
your inquiries 






Write for 
descriptive 
bulletin 








Main office and factory: 
2853 Cherry Ave. Long Beach 6, Calif. 
Phone Garfield 4-8564 


Branch Offices: 
Ventura + Santa Maria + Bakersfield + Taft | 


The CAVINS Co. ay OMPANT 


Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 
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Howard D. Henderson, manager of Sohio 
Petroleum Company’s Gulf Coast division, 
recently was appointed coordinator of 
foreign operations. He will assist Rudolph 
W. Edmund, assistant to the vice presi- 
dent in charge of exploration. The com- 
pany now has operations in Guatemala, 
Venezuela and Iran. Henderson will be 
located in the Oklahoma City headquart- 
ers of the company. 


George V. Myers, recently appointed gen- 
eral manager of production for Standard 
Oil Company (Indiana), has been financial 
vice president and a 
director of Stanolind 
Oil and Gas Company 
at Tulsa. He assumed 
his new duties in Chi- 
cago March 19. Myers 
will coordinate pro- 
duction and crude oil 
supply activities of 
Standard Oil with op- 
erations of such sub- 
sidiaries as Stanolind 
Oil and Gas Com- 
pany, Service Pipe 
Line Company, Stan- 
olind Oil Purchasing 
Company and Tuloma 
Gas Products Company. He joined Stano- 
lind in 1953 as manager of the financial 
departments and a director of the com- 
pany. Later that year he was elected to 
a vice presidency. In two other appoint- 
ments announced by Stanolind, F. Cush- 
ing Smith was advanced to the new posi- 
tion of assistant to the president; and O., J. 
Glasman was promoted to assistant man- 
ager of the Organization department. 
Smith joined Standard Oil in 1943 as a 
chemical engineer at Whiting. In 1947 he 
was transferred to the company’s general 
office at Chicago as technical assistant in 
the manufacturing department, and _ in 
1953 moved to the Whiting refinery as 
gencral foreman on special assignment. He 
later advanced to assistant superintendent. 
Glasman started with the company in 
1924 as assistant cashier. He was named 
administrative assistant in the office of the 
executive vice president at Chicago in 
1952, and has been administrative assistant 
to the president since 1955. 





George V. Myers 


Prentis Cobb Hale, Jr., chairman of the 
board of directors of Broadway-Hale 
Stores, Inc., was elected to the board of 
Union Oil Company of California re- 
cently. In addition to chairmanship of 
Broadway-Hale Stores, he is president of 
Hale Brothers Realty Company; director, 
Pacific National Fire Insurance Company; 
and member of the Advisory Committee 
of the Bank of America. 


Harry E. Allen, Northern division engi- 
neer for The Carter Oil Company in Bill- 
ings, Mont., is joining the Carter produc- 
tion staff in Tulsa as special projects engi- 
neer, He has been with Carter since 1941 
in various engineering capacities in Tulsa, 
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Seminole, Purcell, Oklahoma City, Okla., 
Great Bend, Kansas, and Billings. George 
Link, a member of Carter's engineering 
staff in Mattoon, IIll., has been named 
Northern division engineer to succeed Al- 
len. J. D. Simmons will replace Link at 
Mattoon, and Joe H. Norman becomes 
district engineer at St. Elmo, replacing 
Simmons. Link began his Carter service 
in 1947 and has worked for the company 
in Tulsa, Mattoon, and Carmi, IIl., and 
Denver. Simmons has been with Carter 
since 1948 in Tulsa and St. Elmo. Norman, 
1949, has been working in Missis- 
sippi and Arkansas. 


since 


The El Dorado Refining Company an- 
nounces the appointment of James R. 
Hamilton to head its Exploration office in 
Denver. He replaces Max S. Houston, re- 
cently named manager of all the com- 
panys geological and exploration activi- 
ties. Hamilton has a_ background of 
geological experience in the Rocky Moun- 
tain area, as well as in the southern states 
and South America. Houston, who will be 
in charge of all land and lease, geological 
and drilling activities for Elreco, has been 
with the company since 1951. For the past 
year he has been in charge of the Denver 
exploration office. 


Arkansas Fuel Oil Corporation has an- 
nounced the addition of A, H. Weyland 
to the staff position of consulting engineer. 
He has been in the oil and gas business 
of the South and Southwest as an engineer 
and executive many years. 


Rex Shaver was elected president and 
three others were elevated to official posi- 
tions in H. L. Rowley, Inc., drilling con- 


tractors headquar- 
’ tered in Shreveport, 
by recent action of 
Rowley directors. 


Stephen Rowley was 
named vice president; 
Carl G. Kendrick, 
secretary-treasurer, 
and W. H. Son, drill- 
ing superintendent. 
Shaver, who has been 
executive vice presi- 
dent of H. L. Rowley 
nine years, formerly 
served in the produc- 
tion department of 
The Texas Company. 
Son of the founder, Rowley joined the 
drilling contracting firm in 1953, serving 
as assistant to the president and directing 
public relations and the safety program. 
Promoted from assistant secretary-treas- 
urer, Kendrick has been a member of the 
Rowley administrative staff six years. Son, 
who has been a toolpusher in the Rowley 
organization since 1948, will direct drill- 
ing operations from the company’s general 
offices at Shreveport. 


Rex Shaver 


AMONG MEN IN THE INDUSTRY 


Archie D. Gray, general counsel of Gulf 
Oil Corporation, has been appointed a 
member of the American Petroleum In- 
dustries Committee of 
the American Petro- 
leum Institute, He 
succeeds David Proc- 
tor, executive vice 
president and a direc- 
tor of Gulf Oil, who 
resigned from the 
Committee in Febru- 
ary after serving since 
1944. Gray has been 
with Gulf Oil since 
1935 when he joined 
the corporation’s law 
department in Hous- 
Archie D. Gray ton. In 1947 he _Was 
appointed associate 
general attorney for Gulf and in 1953 was 
transferred to the corporation’s general 
office in Pittsburgh. He was named Gulf’s 
general counsel February 1. 





Continental Oil Company announces the 
promotion of two men to new positions in 
the Production department. Rufus M. 
Smith, promoted to manager of produc- 
tion for Conoco’s western region, formerly 
was a member of the western region ex- 
ploration staff. He will continue to make 
his headquarters at Los Angeles. Glen F. 
Gibbins, promoted to superintendent of 
the Denver City, Texas, production dis- 
trict, formerly was production foreman at 
Eunice, N. M. He succeeds Frank Elliott 
who recently transferred to Abilene, Texas, 
as district superintendent. Smith joined 
Conoco in 1948 as a geologist in Cali- 
fornia, transferring to Houston in 1953 
as director of training for the production 
department. He returned to Los Angeles 
as a member of the company’s exploration 
staff the following year. Gibbins joined 
Conoco in 1953 at Eunice and held a suc- 
cession of production positions at that 
location before his promotion to produc- 
tion foreman in 1955. 


Robert B. Rice has been appointed senior 
research physicist in the physics section of 
The Ohio Oil Company’s Research Center 
under construction in Denver. From 1945 
to early in 1956, he was on the research 
staff of the Phillips Petroleum Company, 
Bartlesville, and taught graduate exten- 
sion courses in mathematics for Oklahoma 
A&M College. 


Herman P. Taubman, founder and presi- 
dent of Buffalo Oil Company, recently was 
named chairman of the board and chief 
executive office. Succeeding him as presi- 
dent is his son, Morris B. Taubman, who 
has been executive vice president. W. W. 
Lomerson, former assistant to the vice 
president, was named vice president and 
will continue as manager of the southern 
region. Both Morris Taubman and Lomer- 
son will maintain present offices in Fort 


Worth. 
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These Two Newest Wilson-Snyder Pumps Give 
You The Needed Velocity For Jet Drilling. 





YES——you can balance out the horsepower on your big rigs with one of these 


outstanding Pumps 


—Tapered, Timken Adjustable Roller Bearings for long 


Bearing life. 





ment. 


Conservatively Rated 


925 HP 


—Light weight. 


—Double extended shaft and helical cut gears. 
—Direct flow suction. 


—Easy access to working parts for inspection and adjust- 


Contact Your Nearest Wilson Supply Store 
or Write P. O. Drawer 19, Houston, Texas 


Branch Stores 





Branch Offices 





Conservatively Rated 
700 HP 


TEXAS: Alice, Corpus Christi, Victoria, McAllen, Bay City, DALLAS SHREVEPORT SAN ANTONIO 
Columbus, Barbers Hill, Liberty, Beaumont, Kilgore, Sher- sean tehaminin LAKE CHARLES 
man, Odessa. LOUISIANA: Lake Charles, New Iberia, TULSA 

Houma, Harvey, Shreveport. CORPUS CHRISTI MIDLAND 
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John C, Askam, former chief safety engi- 
neer of Ohio Oil Company, has been ap- 
pointed assistant to the vice president of 
administrative serv- 
ices. He will serve as 
liaison with the mili- 
tary in the capacity 
of security officer for 
the company, and 
will be responsible for 
investigating all fac- 
tors pertaining to the 
protection of com- 
pany property and 
developing plans to 
be followed in cases 
of emergency. H. C. 
Walker has been ap- 
pointed acting super- 
visor of the Safety 
department in addition to his responsibili- 
ties as assistant manager of the Personnel 
department. Askam joined Ohio Oil in 
1916, working in Kentucky, the old Illi- 
nois field, the company’s eastern pipe line 
division and in the general office as a 
petroleum and safety engineer. He later 
was appointed safety director and chief 
safety engineer. 





John C. Askam 


W. B. (Bob) Stuard, a veteran of 25 years 
in the oil fields, has been appointed drill- 
ing superintendent of Coral Drilling Com- 
pany, new offshore 
drilling contracting 
firm. For the past 12 
years before joining 
Coral, Stuard worked 
in offshore and marsh 
water drilling opera- 
tions. His offices will 
be in New Orleans. 
In Mobile, Ala. su- 
pervising construction 
of Coral’s offshore 
drilling vessel is Har- 
| vey B. Elder, new 
al drilling engineer. In 
Harvey B. Elder oil field work _ sin e 
. 1949, Elder joined 
Texas Crude Oil Company in 1954, trans- 
ferring to Coral Drilling Company in Oc- 
tober, 1955. 


ey 








Robert A. Harris recently resigned from 
the staff of Ralph E. Davis, consultant, to 
join Starr Oil & Gas Company in Hous- 
ton. In his new position he will manage 
geological activities of the company. 


Plymouth Oil Company has announced 
the employment of L. J. Autin as regional 
geologist in New Orleans. To accept the 
position, Autin resigned as geologist for 
Gulf Refining Company where he had 
been employed since 1951. Prior to that 
time, he was with Louisiana State Geologi- 
cal Survey and Tomlinson Geophysical 
Service. 
6 


Pan American Production Company an- 
nounces the promotion of Arrice T. 
Teague, Jr., from senior geologist to dis- 
trict geologist in charge of the Shreveport 
district covering East Texas, north Louisi- 
ana and southern Arkansas. Headquar- 
ters are in Shreveport. Teague has been 
with Pan American since 1950. The trans- 
fer of C. G. Henderson, district produc- 
tion foreman, also has been announced. 
He will move from the Valley district at 
Lyford, Texas, to the Central Louisiana 
district with headquarters at Easton, La. 
Henderson has been with the company 
since 1948. J. A. Short, Jr., has been pro- 
moted from senior production engineer in 
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the Central Louisiana district to district 
production foreman at Lyford replacing 
Henderson. Short has been with Pan 
American since 1950. 

e 
Donald I. Gahagan has resigned as re- 
search geologist for Pan American Pro- 
duction Company to join C. N. Housh, 
Houston. Prior to joining Pan American, 
he had been with Skelly Oil Company, 
George F. Getty, Inc., and Midwest Re- 
fining Company. 

& 


Thomas J. Freeman and James F. Hart- 
nett recently were promoted in the public 
relations department of Tide Water As- 
sociated Oil Company’s New York office, 
Eastern division headquarters. Freeman, 
former editor of the division employe pub- 
lication and winner of the Freedoms 
Foundation’s George Washington Honor 
Medal in 1955, was named public rela- 
tions assistant. Hartnett, formerly editor 
of the company’s dealer publication, is now 
editor of the employe paper, replacing 
Freeman. In Tide Water's Safety depart- 
ment, John H. G. Boer, a veteran of 34 
years with the company, has been named 
safety supervisor of the Eastern division. 
o 


Loffland Brothers Company announces 
that Horace Shumate has been appointed 
contract representative of the West Texas- 
New Mexico division with offices in Mid- 
land. Shumate formerly was employed in 
the production department of a major oil 
company in West Texas. 

* 
George H. Fentress recently resigned as 
district geologist in the Denver Basin from 
Lion Oil Company to accept a position 
with Baumgartner Oil Company as man- 
ager of exploration. His offices are in 
Denver. 

e 
Walter C. Holloway, staff official of Kin- 
Ark Oil Company, is a newly-elected mem- 
ber of the company’s board of directors. 
The announcement was made following 
the first annual stockholders meeting. 
Previously employed by the former Law- 
ton Oil Company in Magnolia, Ark., and 
the Murphy Corporation, oil firm of El 
Dorado, Holloway joined Kin-Ark in No- 
vember, 1955. 

* 
Stephen L, R. McNichols, lieutenant gov- 
ernor of Colorado, has been named a 
director of Seaboard Oil and Gas Com- 
pany. With a wide background of experi- 
ence in the uranium field, he has served 
as a member of the executive committee 
and as legal counsel of the Uranium Ore 
Producers Association. He also is a mem- 
ber of the board of directors of Mid-Conti- 
nent Uranium Corporation and one of the 
founding officers of the Uranium Institute 
of America. 

@ 
C. A, Lehnertz, Jr., resident geologist for 
Colorado Exploration Company two years, 
has resigned to join the staff of Doerings- 
feld, Amuedo and Ivey, specialists in 
photogeologic evaluations. Headquarters 
will be in Denver. 

a 
S. Russel (Pat) Casey, Jr., announces the 
opening of offices as petroleum consultant 
in the Bankers Mortgage building in 
Houston. He will specialize in appraisals, 
geology, exploration and operational analy- 
S1S. 


Shell Oil Company’s appointment of Jack 
Whitehouse to the public relations staff in 
charge of press relations has been an- 
nounced. Whitehouse, who replaces Wil- 
liam Hoyt, now heading Shell’s public 
relations activities in Tulsa, will be as- 
signed to the Los Angeles office. White- 
house has edited a number of weekly news- 
papers in the area, and for two years was 
in the public relations office at U.C.L.A, 
He was managing editor of newspapers in 
Yuma, Ariz., and associated editor of 
Desert Magazine. In 1955 he worked with 
national public relations accounts as a 
free-lance agent before joining Shell Oil 
in 1955. 
a 


Paul E. Nicholls, Jr., has been named 
market research director of Gulf Publish- 
ing Company, Houston. Nicholls has been 
serving as mainte- 
nance and design edi- 
tor of PETROLEUM 
REFINER, nationally- 
known Gulf monthly 
magazine. His new po- 
sition will coordinate 
the research activities 
of Gulf’s three busi- 
ness papers, which also 
include Wortp OIL 
and Pieper Line IN- 
pustTrY. Before com- 
ing to work for Gulf 
Publishing, Nicholls 


had extensive experi- Paul E. Nicholls, Jr 
, » of 


ence in engineering- 
design work with M. W. Kellogg, C. F. 
Braun and General Electric companies. He 
received his education at Texas A. & M. 
College, where he majored in mechanical 
engineering. 

a 


W. R. Newman, consulting geologist, an- 
nounces the opening of an office in To- 
ronto, Ontario. He also will retain his 
office in the Mercantile building in Ed- 
monton, Alberta. 

* 


Richard L. White recently was promoted 
to senior research chemist at the field re- 
search laboratories of Magnolia Petroleum 
Company in Dallas. He is continuing his 
assignment of obtaining analytical data on 
the many products resulting from the in- 
situ combustion recovery field tests made 
near Comanche, Okla. 

2 


John H. Wents, Jr., has been named as- 
sistant general manager of Tide Water 
Associated Oil Company’s Central divi- 
sion, with headquarters in Tulsa. He suc- 
ceeds Charles R. Brown, recently advanced 
to general manager of the Central division. 
Wents transfers to Tulsa from Tide Water’s 
Western division in San Francisco. 
J 


F. H. Clements has been named field su- 
perintendent at Stanolind Oil and Gas 
Company’s Yates area at Iraan, Texas. 
Hired as a roustabout at Pampa, Texas, 
in 1946, Clements was promoted to junior 
engineer, petroleum engineer, field engi- 
neer, senior petroleum engineer and then 
production foreman at Yates, the position 
he held prior to his latest promotion. 


< 
Charles B. Reed has resigned as chief 


engineer for Newmont Oil Company to 
engage in general consulting practice with 
headquarters in Austin, Texas. An inde- 
pendent geologist in the Mid-Continent 
area ten years, he also at one time was 
supervising seismologist for Shell Oil Com- 
pany. 
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Thirty-foot lengths of 2-inch, Schedule 40 National 
PVC Plastic Pipe. Each of these easy-to-handle 
lengths actually weighs less than 20 pounds. 


Fitting being solvent-cemented in place. 








2,800 feet of 
USS NATIONAL* PVC PLASTIC PIPE 


laid in 1% hours 


The TXL Oil Corporation is putting National Polyvinyl Chloride Plastic 
Pipe to its first rough oil field test—as a gathering line subject to paraffin 
deposits. A pipe laying crew made the installation in the Permian Basin, 
12 miles south of Odessa, Texas, laying the 2,800-foot line in less than an 
hour and 45 minutes. 

Normal impact, two-inch, plain-end pipe was used. Fittings were at- 
tached by solvent cementing. The 90 lengths of pipe were coupled at the 
rate of almost a joint a minute. 


* . . 


National Polyvinyl Chloride Plastic Pipe is available in two types, in sizes 
14,” to 6” inclusive and in Schedules 40 and 80. 


NORMAL-IMPACT —for installations requiring the highest chemical resist: 
ance attainable, together with high strength and excellent creep resistance. 


HIGH-IMPACT —for installations requiring excellent chemical resistance and 
a high degree of toughness even at low temperatures. 


Polyvinyl Chloride Pipe possesses high chemical resistance to acids, 
alkalis, salt solutions, alcohols and many other chemicals. It is rigid and 
light weight . . . can be joined by threading (Schedule 80 only ), by solvent 
cementing, heat welding or with adhesives. National Polyvinyl Chloride 
Plastic Pipe is marked every 2 feet with size, schedule, pressure and 
temperature. 

Nontoxic, the pipe resists deterioration from sunlight, fungi, bacterial 
action and soils. Its smooth internal surface offers low flow resistance. 

For further information on USS National Polyvinyl Chloride Plastic 
Pipe, send for Bulletin No. 24. Write to National Tube Division, United 
States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 


*Trademark 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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CUT STUCK 
SAND LINES 
INSIDE 
TUBING 


KINLEY 
SAND LINE 
CUTTER 


m, M. Kinley Company, Licensees 
ABILENE, TEXAS 


Hudson-Eads, Inc. 2-5331 
CORPUS CHRISTI 

Tubokut Wireline Services --------- --5-1811 
HOBBS 

Horne Well Service Co. --3-5396 
MIDLAND 

Luccous Service & Equipment Co. --2-1631 


PETTUS, TEXAS 

Eddie Jones Engineering Co. -16 or Beeville 1547 
OKLAHOMA CITY 

Rainbo Service Co.----ME 4-2131, ME 2-3045 
LIBERAL, KANSAS 

Rainbo Service Main 4-3598 
WICHITA FALLS 

Hudson-Eads, Inc. 
CASPER, WYOMING 


---2-3767, 2-8584, 3-4690 


CA.White |= ----------------- 3-5264 
GLENDIVE, MONTANA 

C. A. White ---- EMpire 5-3833 
— MORGAN, COLO. 


A. White or pales 919 





Principles of editorial policies 


Free to World 
Oil Subscribers 


Have you considered writ- 
ing articles tor WorLD OIL or 
the other technical press? 
If so, send for our valuable 
booklet the Authors’ Hand- 
book. It aids non-professional 
writers to prepare articles for 
publication, also offers sug- 
gestions on making presenta- 
tion reports, or papers for 
meetings. 


Turn to the blue Readers’ 
Service card inside the back 
cover of this issue of World 
Oil and mark the space that 
is titled: “Check here for 
Author’s Handbook.” It is 
a convenient, easy way for 
you to get a copy. No postage 
necessary—no obligation. 


World Oil Editorial Dept. 


P. 0. Box 2608 - Houston, Texas, U.S. A. 
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John G. McLean, authority on industrial 
organization, has been elected a vice presi- 
dent of Continental 
Oil Company. He has 
been with Continental 
as a part-time consult- 
ant since 1948 and 
during the past 18 
months has served as 
assistant to the presi- 
dent while on leave of 
absence from the Har- 
vard Business School. 
In his new _ position, 
he will be in charge 
of coordinating and 
planning activities for 
Conoco. He will con- 
tinue to make his 
headquarters in Houston. At Harvard, 
where he was professor of business adminis- 
tration, McLean was engaged in teaching 
and research in the field of industrial man- 
agement for approximately 15 years, 


John G. McLean 


David J. Kull is now exploration manager 
for Shell Oil Company’s Kansas division, 
succeeding Alfred N. Sharrick who is be- 
ing transferred to Midland, Texas. Kull 
joined Shell in 1948 as a junior geologist. 
He served in various assignments with 
steady advancements in Kansas and Colo- 
rado, and in 1954 was promoted to ex- 
ploration manager of the company’s Colo- 
rado division. Sharrick has spent the past 
15 years in Kansas. Now division explora- 
tion manager, he is a Shell veteran of 
nearly 20 years. 


Humble Oil & Refining Company has an- 
nounced the following changes in its Pro- 
duction department supervisory personnel. 
W. W. Thames, formerly district superin- 
tendent at North Katy, was transferred to 
the Anahuac district as assistant district 
superintendent, replacing J. H. McReyn- 
olds, who transferred to the Goose Creek 
district as assistant district superintendent. 
W. L. Hooks, formerly district superin- 
tendent at Livingston, moved to the Hardin 
district as assistant district superintendent. 
F. A. Keilberg, formerly farm boss at 
North Katy, transferred to Tomball dis- 
trict as farm boss: R. H. Suman, district 
petroleum engineer at North Katy, trans- 
ferred to Maurbro district as district petro- 
leum engineer; and P. L. McGee, district 
petroleum engineer at Livingston, trans- 
ferred to Raccoon Bend district in the 
same capacity. C. E, Claborn, farm boss 
at Livingston, transferred to Hardin as 
farm boss. Roustabout gangpushers J. H. 
Parish, E. E. Sojourner, and I. P. Smith 
of Livingston transferred to Hardin, and 
roustabout gangpushers Lonnie Mcllvain 
and Harold Neeley transferred to Tomball. 
L. W. McClure, gas plant repairman, Ist, 
Lovell Lake district, was promoted to me- 
chanical supervisor at Thompsons district, 
Gulf Coast division; and Lehman H. Har- 
ris, welding inspector, East Texas division 
office, transferred to the Means district, 
Western division, as welding inspector. 


S. R. Cross has been promoted to assistant 
regional geologist for Continental Oil Com- 
pany’s central region, with headquarters in 
Oklahoma City. Formerly division geolo- 
gist at Wichita, he succeeds P. R. Warren, 
recently promoted to regional geologist. 
Cross joined Conoco in 1946 and served 
as a geologist in Oklahoma and Kansas 
before his promotion in 1952 to division 
geologist at Wichita. 





E. Floyd Humphries has been named as- 
sistant chief geologist, working with Clare 
Clark, chief of the Geology division for 
Texas Illinois Natural Gas Pipeline Com- 
pany and its affiliate, Natural Gas Pipeline 
Company of America. Edwin A. Allen, 
formerly office manager for the Houston 
location, has been appointed assistant su- 
perintendent of production under C. R. 
Worst. Replacing Allen is Albert G. Petz- 
old, who was administrative assistant to 
Vice President of Operations Mark VY. 
Burlingame in company headquarters, Chi- 
cago. Humphries joined the company in 
1954 and has been active in offshore ex- 
ploration of the companies, Starting with 
Texas Illinois in 1950, Allen was pro- 
moted to office manager in 1953. Petzold, 
who assumed his duties as office manager 
April 1, will complete ten years’ service 
with the company this year, having worked 
in the Engineering, Construction and Op- 
erations division as well as at the com- 
pressor station of the affiliate pipe line 
company. 


Davis Bros., exploration consultants, an- 
nounce that Ralph A. Hockenson, regis- 
tered professional engineer, is now a mem- 
ber of the firm. He is available for 
consultation on matters pertaining to 
evaluations, secondary recovery projects, 
mergers, consolidations and other engi- 
neering problems. His offices will be in 
the firm’s headquarters in Tulsa. 


William B. Macey, former director of the 
New Mexico Oil Con- 
servation Commission, 
and geologist for the 
State of New Mexico, 
joined Western De- 
velopment Company 
recently as a_ vice 
president. Formerly 
with the American 
Republics Corpora- 
tion as district super- 
intendent and _ the 
New Mexico Oil Con- 
servation Commission 
as chief engineer, he 
was appointed direc- 
tor of the Commis- 
sion and, also, geologist for the state in 
1954. 


W. B. Macey 


W. E. Dermody, director of advertising 
for Gulf Oil Corporation, has retired 
after 22 years with the company. Der- 
mody joined Gulf in the general office 
in Pittsburgh in 1934 as manager, special- 
ties sales, and was responsible for the de- 
velopment of advertising, promotional and 
merchandising programs for petroleum 
specialty products. In 1949 he was named 
director of advertising, responsible for all 
of Gulf’s newspaper, billboard, radio, televi- 
sion and other advertising. B. W. S. Dodge 
has been appointed director of advertising 
for Gulf, succeeding Dermody. Dodge has 
been supervisor, retail layout and copy, in 
the company’s Advertising department; in 
his new position he assumes direction of all 
of Gulf’s advertising. He first joined the 
company in 1938 as an advertising copy- 
writer and served in that capacity until 
1946 when he left to join Bond & Starr, Inc. 
He remained there until 1948 when he re- 
joined Gulf as administrative assistant to 
the director of advertising. 
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the BEST POWER SER- 
VICE at a MINIMUM COST! 


Wherever Power is needed, your 
Electric Power Company will ~ 
get that power to the job... Pe 
modern, dependable Electric 
Power that is efficient and a 
economical. Be sure of power , Sas 


when and where you need it... 





but make it Electric Power. 

Petroleum | 
Electric Power ¢ 
Association 


P. O. BOX 2771, DALLAS, TEXAS / 


tans, 


ORGANIZED IN THE INTEREST OF GREATER SERVICE / 


TO THE PETROLEUM INDUSTRY 
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SAVES YOU: 
VALVES 





TIME 
LUBRICANT 
ERRORS 


The Delta Color 
Code has been 
tried and proved 
foolproof . . . vir- 
tually impossible to 
lubricate your plug 
valves with incor- 
rect lubricant. 
Identify each plug 
valve service by at- 
taching colored 
tab to Delta Lubri- 
cating Fitting, 
i" fit colored 
grip on handle 
of DELTA Gun, 
then fill gun with the proper colored 
Desco Lubricant. Each lubricant is col- 
ored to match service. 


There is no charge for the DELTA 
COLOR CODE when you use Desco 
Lubricants. Write for further information. 
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AMBER / GREEN” 
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General L.P.G. Acid Hi 
Hydrocarbon Services Services Temperoture | 
Services Services 


The Only Complete Piug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive Shreveport, La. 
Sales Offices in All Principal Cities 


DELTA-DESCO 
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Frederick L. Stead has announced his 
resignation as Western division explora- 
tion manager of Ada 
Oil Company to ac- 
cept the position of 
chief geologist with 
McAlester Fuel Com- 
pany of Magnolia, 
Ark. Stead opened 
Ada’s Midland, Texas, 
offices two years ago. 
Prior to this he was 
district geologist with 
Continental Oil Com- 
pany in Midland and 
an instructor on the 
faculty of the Geology 
department at the 
University of Texas. 
He taught micropaleontology and subsur- 
face geology 





F. L. Stead 


Production Profits, Inc., an oil and gas 
production, engineering firm, specializing 
in operating problems, has announced the 
appointment of W. M. Thornton as engi- 
neer. Previously with The Atlantic Re- 
fining Company as an engineer in the 
Production department, Thornton, with 
Production Profits, will specialize in op- 
erating problems involved in secondary 
recovery by water-flood. 


Steve F. Huston, veteran land man, has 
been named public relations assistant in 
the Tulsa office of The Carter Oil Com- 
pany. Huston has been with Carter’s ex- 
ploration department 17+years. For the 
past ten years he has been Eastern division 
landman at Mattoon, IIl. 


Harvey L. Hurley, former vice president 
of Great Basins Petroleum Company, re- 
cently resigned to become an independent 
oil operator and producer. His offices will 


be in the Midland Savings building in 
Denver. 

co 
V. L. (Fred) Smith, formerly Oklahoma 


district superintendent for Sunray Mid- 
Continent Oil Company, has been named 
district superintendent of the North and 
West Texas district, Midland; J. F. Dingee, 
formerly superintendent for the 
Kansas district, has been named Oklahoma 
district superintendent at Oklahoma City. 
E. F. Patrick, formerly at Midland, is now 
superintendent of the Production depart- 


assistant 


ment’s Western area operations. R. R, 
Rothrock, formerly Sunray’s Osage area 
superintendent in Pawhuska, has_ been 


transferred to Oklahoma City as assistant 
Oklahoma district superintendent, and 
R. E. Wingo also is an assistant district 
superintendent at Oklahoma City. L. A, 
Prichett, formerly area field su- 
perintendent in the Oklahoma district, has 
been named Osage area superintendent at 
Pawhuska. Grant E. McClatchey, formerly 
assistant district superintendent for Sunray 
Mid-Continent’s South Texas district, Cor- 
pus Christi, has been transferred as devel- 
opment superintendent for the North and 
West Texas district. A. E. (Gene) Meiss- 
ner, formerly field superintendent, Placedo, 
Texas, has been named to succeed Me- 
Clatchey as assistant district superintend- 
ent, Corpus Christi. L. L. Peek is assistant 
North and West Texas district superin- 
tendent. 


western 








DEATHS 













Ernest James Nicklos, 75, oil industry pio- 
neer, died in Houston April 7. He was 
chairman of the board of Nicklos Drilling 
Company and of Nicklos Oil & Gas Com- 
pany. A former division manager of pro- 
duction for The Texas Company and vice 
president in charge of production for Con- 
tinental Oil Company, Nicklos began his 
career in the oil industry at the age of 
16 in the refinery operated by his father 
in Petrolia, Ontario, Canada. He worked 
in the Galician oil fields in Poland, in 
Croatia, Yugoslavia, and in Tampico, 
Mexico. He became an independent oper- 
ator in Houston in 1935. 


Albert B. Reese, formerly managing editor 


of Wortp Or and Pree Line INnpustry, 
died March 23 in Austin, Texas, while on 
a business trip. With Gulf Publishing 


Company 12 years, he also had had an ex- 
tensive newspaper career, working on the 
staffs of the Houston Press, Galveston 
Daily News, Sherman Democrat and Deni- 
son Herald. All are Texas newspapers. He 
joined the staff of Petroleum Week as 
senior editor last fall. 


Oliver H. Attridge, chief engineer for 
Lucey Export Corporation, New York 
City, died recently in Bay City, Texas, 


while on a business trip. Attridge was chief 
engineer of Lucey Products Corporation in 
Tulsa from 1935 until 1940 when he took 
the New York position. 


(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 


W. Gilbert Prince, 60, owner of Prince 
Drilling Company, died recently in Hous- 
ton. He founded the drilling company in 
1941. A native of Garrison, Texas, he had 
been a Houston resident 19 years. 


W. M. Gaston, 59, vice president of North 
American Geophysical Company, died 
February 4 in Houston. He was a veteran 
of 30 years in the oil business. 


Joseph Frederick Cook, 81, died February 
8 at Coffeyville, Kansas. A drilling con- 
tractor for many years in the Bartlesville- 
Ochelata, Okla., area, he also worked in 
India and other countries abroad as a 
drilling instructor. 


R. L. Hewitt, chief geologist for Trico Oil 
& Gas Company, died in Bakersfield, 
Calif., February 4. Also with Harry H. 
Magee, operator, for the past seven years, 
Hewitt previously worked for Western 
Gulf Oil Company, Tide Water Associated 
Oil Company and Standard Oil Company 
of California. 


Erret Dunlap, 74, Oklahoma oil man, died 
February 1 in Ardmore. He was an asso- 
ciate of Jake Hammon and Sam Apple 
and other early-day oil men in the Heald- 
ton field. 


WORLD OIL « May, 1956 























































Ne 


y 
wn 








Two Wells For The Price of One? 


No not quite, but the economic 
advantage of producing from two 
zones simultaneously in a single 
well is obvious—and Cameron “DC” 
(Dual Completion) equipment is 
the most dependable protection for 
any producing, condition. 

To insure potential profits, do as 
thousands of successful operators 
have done—rely on the Cameron 
Closed-Pressure Method of Well 
Completion for utmost protection 
during this critical stage. 

Cameron, the pioneer in multi- 
zone completion equipment, has 


now applied the many dependable be performed with an absolute 
features of the Closed-Pressure minimum of work. 

Method to the remarkable “DC” Write or call to make an eco- 
tree for parallel tubing strings. nomical, flexible, complete com- 
Suspension is completely versatile, pletion. 

permitting any work on either zone 

independently. Triple seals are the 

most advanced in the industry. The 

unique Cameron Non-Lubricated 

Master Valve employs the famous 

Lift-Plug components which may . 

be replaced for a complete over- IRON WORKS, INC. 
haul without removal from the P. 0. Box 1212 - Houston, Texas 
tree and, of course, require no Export Office: 7912 Empire State Bldg., New York 
lubricants. The “DC” tee and caps City. In England: Cameron Iron Works Ltd., Time & 
permit every known operation to Life Bidg., New Bond Street, London W. 1 England. 


WORLD LEADER IN DEPENDABLE HIGH PRESSURE CONTROLS FOR THE OIL INDUSTRY 











For 
FULL RECOVERY 








TYPE H-E 
LOW PRESSURE 


TREATING 
SEPARATORS 


EFFICIENT: Separates oil, gas, and water 
by heat treating and scrubbing method. 
Treats emulsion, secures FULL RECOVERY. 


AUTOMATIC: Heat controlled by thermo- 
stat; saves fuel and keeps right tempera- 
ture at all times, eliminates loss of gravity 
Thermometer shows water temperature. 


ECONOMICAL: Heater is built into the 
tank, insuring full benefit of all heat. NO 
GAS LINE TO LAY — fuel is secured from 
gas chamber at top of separator. 


TROUBLE-FREE: Simple, practical design, 
with no elaborate parts to get out of order. 


TANKS & 
SEPARATORS 
For Every 
Oil Field 
Need 





M&V TANK CO. 
Wichita Falls, Texas 





262 (For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





Companies in the News 





CITIES SERVICE OIL COMPANY 
(DELAWARE) has obtained a uranium 
exploration lease from Texas National 
Petroleum Company on the 110,000-acre 
Canon de San Diego grant in Sandoval 
County, New Mexico. The grant is 50 
miles west of Santa Fe and 40 miles north 
of Albuquerque. Cities Service is expected 
to move a uranium exploration crew to 
the Sandoval County lease soon. This crew 
is a part of the uranium exploration sec- 
tion of the company’s geological depart- 
ment. The section is under the direction 
of Ernie Tisdale, who will establish an of- 
fice in Albuquerque. P. K. Hurlbut, Vernon 
C. Howell and J. H. Drewelow, uranium 
exploration geologists for Cities Service, 
already are stationed in Albuquerque. 


* 
SHELL OIL COMPANY has received 


four awards from the National Safety 
Council for an outstanding safety record 
during 1955. The Greater Los Angeles 
Chapter of the N.S.C. acclaimed Shell one 
of the leaders in the field of industrial safety 
as it presented the oil company with tro- 
phies for first place in petroleum produc- 
tion safety, first place in petroleum refinery 
safety to Shell’s Wilmington-Dominguez 
refinery, perfect record award in the nat- 
ural gas division, and special award in the 
field of exploration safety. Receiving the 
award for the Shell refinery was P. J. 
Merkus, refinery manager. Three Shell 
men with long-term safety records were 
chosen to receive the other three awards: 
Raymond Strong, from the Shell Capitan 
gas plant near Ventura, with a 35-year 
accident-free record, accepted the natural 
gas award; Fred W. Dean, dynamite 
shooter for the Salt Lake City division, 
with a 20-year safety record, accepted the 
exploration award; and Claude R. Faust, 
head well puller in the Ventura fields, 
with a 21-year safe driving record, ac- 
cepted the production award. 


McCORD OIL COMPANY has been 
formed by Charles T. McCord, Jr., Shreve- 
port oilman. The new firm, which has of- 
fices in the Henry C. Beck building in 
Shreveport, will specialize in developing 
oil and gas properties in the Ark-La-Tex 
area. McCord has been active in the oil 
industry 20 years. 


STANDARD OIL COMPANY (IN- 
DIANA) plans to consolidate nine of its 
wholly-owned subsidiaries into four, on 
functional lines. The program, now in the 
planning stage, probably will take effect 
at the end of this year. Changes are ex- 
pected to include separate consolidations 
of three chemical, two producing, two 
pipe line and two refining and marketing 
subsidiaries: Indoil Chemical Company, 
Pan American Chemicals Corporation and 
Hidalgo Chemical Company will become 
a single company probably with a new 
name; Pan American Production Com- 
pany will consolidate with Stanolind Oil 
and Gas Company; American Oil Pipe 
Line Company, with Service Pipe Line 
Company; and Pan-Am Southern Cor- 
poration, with The American Oil Com- 
pany. Subsidiary crude oil purchasing ac- 
tivities will be consolidated in Stanolind 
Oil Purchasing Company. 





W. B. Gallup 


R. S. Buckland 
GALLUP, BUCKLAND AND FARNEY, 


LTD., a new firm of exploration consult- 
ants, has opened offices in Calgary, Al- 
berta, Canada. Both geological and geo- 
physical consulting will be offered by the 
organization; FARNEY EXPLORATION 
CO. LTD., providing the geophysical arm 
of the company. W. B. (Bill) Gallup and 
R. S. (Dick) Buckland, both formerly 
with Royalite Oil Company, Ltd., head 
the new firm. One of the veteran geolo- 
gists in Alberta, Gallup’s undergraduate 
field seasons during college were spent 
prospecting and geological mapping in the 
Canadian Shield area of northern Sas- 
katchewan and the Southern Plains of the 
province. Prior to joining Royalite in 1942 
as a resident geologist in the Turner Val- 
ley field, Gallup was with Anglo Canadian 
Oil Company Limited, the Home Oil 
Company, Ltd., and the Alberta Petro- 
leum and Natural Gas Conservation 
Board. Buckland, prior to graduation in 
1949, worked underground at Flin Flon. 
He joined Royalite’s Exploration depart- 
ment in 1949 and has been employed in 
various phases of subsurface and field 
geology. Recently he joined the Petroleum 
and Engineering department of that com- 
pany. 
e 


SOUTHERN PRODUCTION COM- 
PANY, INC. recently announced that it 
has acquired Frederic R. Harris, Inc., 
specialists in marine engineering. Harris 
already has opened an office in New Or- 
leans; they will furnish The Offshore Com- 
pany data on wind and wave action, soil 
conditions, structural strengths, design of 
new equipment and modification of present 
equipment. The office in New Orleans 
probably also will engage in consultant 
engineering for companies other than Off- 
shore. The Offshore Company, partly 
owned by Southern Production, operates 
three mobile drill barges now on location 
in the Gulf of Mexico under contract to 
major oil companies. 


SUN OIL COMPANY will expand its 
research center at Marcus Hook, Penn., 
early this spring when construction starts 
on a second section of main research lab- 
oratory. Administrative and technical per- 
sonnel and research equipment at the com- 
pany’s Norwood, Penn., laboratory will 
move to the new building, completion of 
which is scheduled for 1957. Cost of the 
building and equipment is estimated at 
$1,375,000. The new section also will 
house executive offices of the Research 
and Development department as well as 
serve as new quarters for the technical 
library. 
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Blowout preventer manufactured by The Guiberson Corp., Dalias, 1 aus. 


Neoprene ram elements are directly behind chain drive in preventer body. 


“When you're drilling in high-pressure areas, you can depend on 


blowout preventers with MEOPRENE ram elements”’ 


says Cliff Braswell of Associated Oil Field Rentals, Odessa, Texas 


“In West Texas they drill a lot of holes in high- 
pressure areas. A driller can never tell when a 
well’s going to ‘kick,’ so he’s got to be ready all 
the time—and his equipment’s got to keep com- 
ing through in the pinches. That’s why we rent 
blowout preventers with neoprene ram elements. 
We know from experience that neoprene can really 
take it. 

“Like the time in the Permian Basin. They had 
drilled into the sand and knew they’d hit pay. In 
coming out of the hole she began to kick. They 
closed the blowout preventer and she stopped 
cold—those neoprene ram rubbers really held! 
After that, it was no trouble to pump in the mud, 


equalize the pressure and finish the job.”’ 

That’s Cliff Braswell’s experience with neo- 
prene blowout-preventer rubbers— just one of the 
many products doing a better job in the oil fields 
because of neoprene. So when you’re buying blow- 
out-preventer rubbers, gland packing, mud suc- 
tion hose, piston rubbers or gaskets, be sure to 
specify NEOPRENE. 


FREE! THE NEOPRENE NOTEBOOK. Every issue con- 
tains interesting stories, illustrated 

case histories and new applications of { 

neoprene. To receive it regularly, mail ~™* 

the coupon below. ne. 


Oil field men know ...it pays to specify NEOPRENE 
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E. I. du Pont de Nemours & Co. (Inc.) ee es — | ! 
Elastomers Division WO-5, Wilmington 98, Del. — 

i Please put my name the mailing list for the Neoprene Notebook. 
The rubber made by Du Pont since 1932 wae | 
Name Position 
Firm y 
Address | 
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What's Happening 








Receives AIME Award 


Richard C. Durbin recently received an awards 
certificate from H. DeWitt Smith, president ot 
the American Institute of Mining, Metallurgical 
and Petroleum Engineers of New York City. 
Durbin is president of the Petroleum Engineer- 
ing club and a cadet at Texas A. & M. College. 
The award was to the A. & M. club, an affiliate 
of AIME, for having obtained the largest num- 
ber of student associate members of AIME in 
1955 of any school in the U. S. Durbin is a 
senior majoring in petroleum engineering. The 
award was presented at the annual spring 
meeting of the Institute. 


Watts Named President 
Of Texas Oil and Gas Group 


Wayne O. Watts is the newly-elected 
president of the North Texas Oil and Gas 
Association for the year ending March 31, 
1957. He succeeds D. C. Norwood. Other 
officers named include Ralph O. Harvey, 
Jr., first vice president; James W. Mc- 
Cutchen, second vice president; and 
George Anderson, Jr., executive vice presi- 
dent. 


Olin Culberson Receives 
TIPRO Recognition Award 


Railroad Commissioner Olin Culberson 
received the 1956 TIPRO Recognition 
Award for contributions to the oil industry 
and for his role in preserving conditions 
vital to the continued survival and pros- 
perity of independent producers and royalty 
owners. Presentation was made during the 
Texas Independent Producers and Royalty 
Owners Association’s recent tenth annual 
membership meeting in Dallas. 

The TIPRO award represents a tribute 
by independents to that person most de- 
serving on the basis of contributions to 
independent producers and royalty owners, 


the industry as a whole, the state and 
nation. 
Judge Culberson, often credited with 


being the originator of TIPRO, has been 
Railroad 


a member of the Commission 


since 1940. 
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AMONG INDUSTRY ASSOCIATIONS 


AAODC Plans Executives Conference 


Realistic bidding practices, supervision, 
communications and good public relations 
will be topics for round-table discussion at 
the Conference for Drilling Executives to 
be held May 9, 10 and 11 at the Baker 
Hotel in Dallas. 

Sponsored by the American Association 
of Oilwell Drilling Contractors, the three- 
day program has been arranged with the 
cooperation of the Petroleum Extension 
Division of the University of Texas. Four 
experienced conference leaders will moder- 
ate the discussions, with emphasis on in- 
dividual participation and exchange of 
viewpoints. 

To enable each executive attending to 
take part in the conference, enrollment 
in the first session is limited to 30 men, 
according to Brad Mills, AAODC execu- 
tive vice president. Mills said the associa- 
tion plans to continue the Executive Con- 


ference Series, with similar programs in 
various localities later. 

Coordinator of the Conference is M. 
L. (Mike) Powers of the University of 
Oklahoma, who also will lead the ses- 
sions on fundamentals of supervision. 

Jack Magner, Rowan Drilling Com- 
pany, Inc., will be conference leader for 
discussion of communications needed in 
preliminary research for bidding, between 
the contractor and his employes and cus- 
tomers. 

A conference on ‘How to bid realis- 
tically and get a fair portion of the busi- 
ness” will be led by E. H. Sloyer of 
R. W. Rine Drilling Company. “Selling 
your organization” is the conference sub- 
ject to be led by Eugene Whitmore, inde- 
pendent oil with background in 
editing and writing. 


man 





Officers, Board Announced 
By Production Pioneers 

Officers of the Petroheum 
Pioneers for 1956, recently announced, 


Production 


are: Honorary president, W. O. Todd, re- 
tired drilling contractor and pioneer in 
rotary drilling; honorary vice president, 
Ben E. 
eral Petroleum Corporation; president, 
Hudson C. Drake, Belridge Oil Company; 
R. Schmieder, 


Shell Oil Company; and treasurer, Douglas 


Parsons, retired executive of Gen- 


vice president, Fremont 


G. Kingman, General Petroleum Corpora- 
tion. 

Norris, 
Paul An- 
drews, Signal Oil & Gas Company; secre- 
tary, R. Sneddon; 
rangements, Tom E. Morton, Halliburton 
Oil Well Cementing Company. 


Roland 


Macco Corporation; historian, 


Sergeant-at-arms is 


and chairman of ar- 


Eight new directors, elected for a two- 
term, are Parsons; C. J. McLaren, 
Hughes Tool Company; Schmieder; John 
S. Bell, Humble Oil & Refining Company; 
Malcolm W. Morris, Standard Oil Com- 
pany of California; Kingman; W. R. 
Wiley, McCullough Tool Company; and 
F. P. Gribbin of Gribbin & Taylor, Bakers- 
field. 


year 


Neighbor to Head AAPG 
Rocky Mountain Section 

New president of the Rocky Mountain 
Section of the American Association of 
Petroleum Geologists is Frank Neighbor of 
Salt Lake City. With Sun Oil Company, 
he succeeds F. A. (Gus) Thurman, Denver 
consultant. Dave Moore will be vice presi- 
dent and Walter Quigley, secretary-treas- 
urer. Elections were announced at the end 


of the group’s recent sixth annual conven- 
tion in Denver. 

Darwin Quigley, one of five new state 
representatives, will represent Utah on the 
board. Other state representatives are 
Richard Oburn, Denver, for Colorado; 
Paul Richards, Billings, for Montana; Otto 
E. Brown, Durango, for New Mexico; and 
John Miller, Gasper, for Wyoming. 


Rocky Mountain Geologists 
Elect Curtis President 

Bruce F. 
Rocky Mountain Association of Geologists 
for 1956. Serving with him will be Orlo E. 
Childs, Phillips Petroleum Company, first 
vice president; Andrew G. Alpha, Signal 
Oil and Gas Company, second vice presi- 
dent; and Floyd H. Miller, British Ameri- 
can Oil Company, secretary- 
treasurer. New councilors include Henry 
H. R. Sharkey, Carter Oil Company, and 
Daniel S. Turner, consultant. 


Curtis is new president of the 


Producing 


Carl Reistle Installed 
As New AIME President 


Carl E. Reistle, Jr., Houston, was in- 
stalled recently as president of the Ameri- 
can Institute of Mining and Metallurgical 
Engineers during the annual meeting in 
New York City. Reistle is vice president 
and director of Humble Oil & Refining 
Company. 

Author of many technical papers on oil 
brines, paraffin problems in crude produc- 
tion and operation of flowing wells, he has 
been with Humble since 1936, was elected 
to the 1948 became vice 
president last year. 


board in and 
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Houston Nomads Hear Guest Speaker 

At a recent Nomads meeting in Houston, Harold Vance (second from left), vice president of the 
Bank of the Southwest, discussed problems involved in applying for an oil loan. Among guests 
present for the talk were (left to right) Jack R. Hamilton, Gulf Oil Corporation, Houston; A. J. 
Thomson, Mosul Petroleum Company, Iraq; Kraus Earhadt, The Texas Company, Houston; and 
Jack Ballagh, Tex-Lube, Inc., Los Angeles. 


Payne Is 1956 Chairman 
Of API Southern District 


New officers for the American Petroleum 


Institute, Southern district, were elected 


recently at the close of a three-day meet- 
ing. John M. Payne, Shell Oil Company, 
Houston, was named new district chairman. 


Mike 


Area vice-chairmen selected were 


Dillingham, Alice Drillers, for southwest 
Texas; A. T. Miller, Mobar Mud Com- 
pany, for southwest Louisiana; W. E. 


Richards, Rock Hill Oil Company, for the 





A new pump head of 
Meehanite, with packing of 







Balcones area; B. C. McCree, Union Pro- 
ducing Company, for Ark-La-Tex; J. F. 
Roth, The Red Supply Company, for 
southern Louisiana; Jim Buckley, Sun Oil 
Company, for Rio Grande Valley; Roy A. 
Bobo, Phillips Petroleum Company, for 
Texas Gulf Coast; Bert Crowder, Humble 
Oil & Refining Company, for East Texas; 
W. D. Taylor, Schlumberger, for south 
central Texas; and W. N. Bynum, Hycalog, 
Inc., secretary-treasurer. 

The district covers Arkansas, Louisiana, 
Mississippi and South and East Texas. 





on series 1200 and 3700 
Texsteam injectors 







Series 1200 (S- 
Beam Type) and 
Series 3700 (Gas- 
Driven Type) with 
Meehanite Heads, supple- 
ment Series 1100 and 
3600 which have brass or 
bronze heads. Write for 
new replacement parts 
catalogs. 


Hyear, assures still better performance of the popular 


Texsteam Chemical Injectors. 


The Meehanite head is a special iron casting, designed to with- 
stand practically all compounds commonly used for emulsion 
breaking and corrosion injection service. It promises years of 


trouble-free duty. 


TEXSTEAM CORPORATION 
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DIVISION OF VAPOR HEATING CORP. 
320 Hughes St., Houston, Texas 
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Darcova 
Valve Cup 






Darcova 
> Seating Cup 









Darcova 
45° Bevel Cup y 






the perfect type 
and fit for every 
| pumping job! 



















ARCOVA valve cups and 

seating rings are available 
at your supply store to give you 
unequalled pumping efficiency 
and economy. 

Made in a complete range of 
types and precision sizes, they 
also offer you Darcova’s unique 
texture engineering that multiplies 
cup life and minimizes slippage. 
There’s nothing to compare with 
Darcova performance. 


Send for Bulletin No. 5502 and 
be sure to specify DARCOVA 
at your supply store. 





DARLING VALVE 


& MANUFACTURING 
COMPANY 


WILLIAMSPORT 28, PA. 
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CATAWISSA 

PERFECT SEAL UNIONS 
HAVE HAD A PART IN 
EVERY APPLICATION OF 
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positive of satisfactory service! 


SAFETY IS A ‘‘MUST’’ 


From the original “Manhattan Proj- 
ect” to the U.S.S. Seawolf (and other 
unannounced atomic developments in 
private quarters), Catawissa Perfect 
Seal Pipe Unions have been specified 
to handle the extreme pressures in- 
volved. These are examples of “the 
toughest jobs”, where absolute safety 
is a “must”’! 


3-TO-1 SAFETY FACTOR 


One of the many extra value features 
of Catawissa Unions is in the very 
design itself —a design which gives 
each union a 3-to-1 safety factor. 
Catawissa 3000-lb. service unions, for 
example, are tested to 9000-lbs.; 6000- 
lb. service unions are tested to 18000- 
lbs., etc. 


This point of superiority, plus expert 
workmanship and 40 years of expe- 
rience, make Catawissa Forged Steel 
Pipe Unions and Swing Check Valves 
the best buy for rugged, trouble-free 
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Photo courtesy of General Dynamics Corp. 


LAUNCHING THE U:S.S. SEAWOLF at 
Groton, Conn., marked the development of 
the second atomic powered submarine built 
for the U.S. Government. Catawissa Valve 
& Fittings Co. is proud of its role in the 
project as major suppliers of Forged Steel 
Pipe Unions for the “Seawolf” — another 
repeat order in the atomic field .. . proof 








wherever 
formance is required. 


service dependable per- 


PERFECT SEAL SEATING 


Another Catawissa exclusive is its 
Ball-to-Angle seat design, which as- 
sures a Perfect Seal even when the 
two pipes joined are not in alignment. 


ALL PRESSURES, TEMPERATURES 


The Catawissa line is the most com- 
plete line of unions on the market— 
regular or special! They’re hot forged 
from solid bars of AISI Spec. C-1026 
steel, and meet the requirements of 
ASTM Spec. A-105, Grade 2. 
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ALVE & FITTINGS CO. 
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Attend Los Angeles Meeting 


International guests at a recent meeting of the 
Los Angeles Chapter of Nomads were, left to 
right (standing): Stewart M. Collester, Santa 
Fe Drilling Company, Australia; Gus J. Jure, 
D. & E., Dhofar; P. Krijgsman, B.P.M., Indo- 
nesia; (seated) Ted Kopp, D. & E., Brazil; Leo 
L. Goss, Santa Fe Drilling Company, New 
Guinea; and Herman Rynaard, B.P.M., Indo- 
nesia. 


W. E. Wrather Awarded 
Sidney Powers Medal 


William Embry Wrather, former director 
of the United States Geological Survey, has 
been chosen by the 
American Association 
of Petroleum Geolo- 
gists to receive the 
Sidney Powers Me- 
morial Medal, highest 
honor in the science 
of petroleum geology. 
The gold medal and 
scroll recognize dis- 
tinguished and out- 
standing contributions 
to, and achievements 
in, petroleum geology. 

Wrather has re- 
ceived many honors 
from his profession, 
including the John Fritz medal, awarded 
by the four Founder Engineering Societies 
(1954); the Anthony Lucas Petroleum 
Medal of the American Institute of Mining 
and Metallurgical Engineers (1950); and 
U. S. Department of the Interior Dis- 
tinguished Service Award (1955). He was 
made honorary member of the AAPG in 
1943; and a life member of the board of 
trustees of the National Geographic Society 
in 1951. 

Wrather, a founder of the AAPG, served 
as secretary-treasurer in 1918 and presi- 
dent in 1922. 





W. E. Wrather 








Free to WORLD OIL 
Subscribers 


Have you considered writing articles 
for WORLD OIL or the other technical 
press? If so, send for our valuable book- 
let, the Author's Handbook. 

Check the square on the convenient 
Reader's Service postcard opposite the 
back cover of this issue or send your 
request for your free copy today to 
Librarian, Gulf Publishing Company, 
P. O. Box 2608, Houston 1, Texas. 
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New Books, Maps 


and Movies 





RESUME OF ROCKY MOUNTAIN OIL 
AND GAS OPERATIONS FOR 1955, 
Petroleum Information, 315 North Wol- 
cott Street, Casper, Wyoming. 

Oil production, expenditures, wildcat 
drilling, trends of rotary activity, refineries, 
geophysical activity and leasing procedures 
in the oil-producing states are just a few 
of the topics covered in the 1955 resume 
of Rocky Mountain area activity. Discov- 
ery well reports and statistics on well com- 
pletions and crude oil production are in- 
cluded in the last two sections of the 
publication. 

Well illustrated with charts and maps, 
the volume provides a quick reference to 
various phases of the oil and gas industry 
in any of the Rocky Mountain states. 


OIL AND GAS FIELDS OF NEBRASKA, 
Rocky Mountain Association of Geolo- 
gists, Petroleum Information, 1640 Grant 
Street, Denver. $15. 

This symposium on oil and gas activity 
in Nebraska includes work of many geol- 
ogists, consultants, oil companies and the 
Nebraska State Geological Survey. De- 
signed as a supplement to the volume, “Oil 
and Gas Fields of Colorado,” published in 
1954, it provides basic information con- 
cerning known oil and gas accumulations 
in Nebraska, the area contiguous to Colo- 
rado and also a part of the Denver basin. 

Among special topics covered are pipe 
lines and refineries in western Nebraska, 
Cretaceous sands of the Denver basin, 
quantitative electric log interpretation of 
“D” and “J” sands, and a resume of pro- 
duction. Also, each field in the state is 
covered separately. A stratigraphic section 
of Nebraska by the Nebraska Geological 
Survey is included, and a structure con- 
tour map of the state by E. C. Reed is 
contained in a pocket inside the back 
cover, 


RELIEF MAP OF CANADA, Aero Serv- 
ice Corporation, Philadelphia. $45. 
Mountains, valleys and drainage pat- 

terns are shown on the vinylite plastic 

relief map of Canada recently published 
by Aero Service Corporation. Latest aero- 
photographic, geographic and_ geodetic 
findings have been incorporated into the 
map and eight different colors represent 
different types of natural surfaces. Scale 
of the map is 1 inch to 75 miles; dimen- 
sions are 45 by 49 inches. Vertical exag- 
geration is 20 to 1. 


NATIONAL STRIPPER WELL SUR- 
VEY JANUARY 1, 1955, Interstate Oil 
Compact Commission, P. O. Box 3127, 
Oklahoma City 5. 

This report includes a compilation of 
data presented in all previous stripper 
well surveys published to date. The Jan- 
uary 1, 1955 survey previously released at 
the Santa Fe meeting of the Interstate Oil 
Compact Commission is included, plus 
tables of each of the items presented an- 
nually in previous surveys from 1941. Also 
included is a map indicating stripper well 
fields in the U. S. 

Production in 1954 from stripper well 
fields is estimated to be 432,495,896 bar- 
rels from more than 340,000 wells. Re- 
Maining reserves from stripper well fields 
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have been estimated to be in excess of 3.7 
million barrels primary and an additional 
3.9 million barrels secondary. Average rate 
of production for all stripper well fields 
in the U. S. was 3.48, and ranged from 
approximately ¥% barrel per day in Penn- 
sylvania and New York to slightly more 
than 10 barrels per day in Arkansas. The 
report points out that increase in produc- 
tion from stripper well fields can be ac- 
counted for principally by increase in pro- 
duction from water-flood and gas injec- 
tion operations. 


THE NEW EXPLORERS, British Pe- 
troleum Company, Ltd., 610 Fifth Ave- 
nue, New York 20, New York. 
Produced by World-Wide Pictures Ltd. 

of London for the British Petroleum Com- 

pany, Ltd., this 50-minute color film pre- 
sents oil exploration in various parts of 
the world. Not a technical film, it consists 
of a number of episodes showing oil search 
in the Persian Gulf, Canada, Zanzibar, 

Papua, Trinidad and Sicily. The film is 

available for limited distribution, both in 

16 and 35-millimeter sizes, through J. E. 

Anderson, purchasing agent for British 

Petroleum in New York. 


BALL BEARING MAINTENANCE by 
Johnny Riddle, University of Oklahoma 
Press, Norman, Okla. $6.00. 

This work, basically a shop manual, 
has been designed especially to aid the 
consumer in understanding fundamental 
principles of ball bearing maintenance, In 
the book, the author includes an explana- 
tion of basic bearing types, their variations 
and expected design changes; a study of 
unit failures illustrated with photographs; 
requisites of shop operations and proper 
methods of handling, mounting and dis- 
assembly; shaft and housing modifications 
or replacement; importance of shaft seat 
and variations in basic housing designs; 
special services available through industrial 
distributing agencies; and principles of 
lubrication. 

Approximately 300 photographs and 
diagrammatic sketches illustrate the text. 


HIGHWAY GEOLOGY OF OKLA- 
HOMA, Oklahoma City Geological So- 
city, Box 1363, Oklahoma City. $3.25. 
This guide book to 4907 miles of Okla- 

homa highways has been prepared co- 

operatively by the University of Oklahoma 
and Oklahoma Geological Survey. Detailed 
road logs and strip maps describing fea- 
tures of geologic interest highlight the 
book, with information on oil and gas 
developments in the state being included. 


PROFESSIONAL ENGINEERING REG- 
ISTRATION LAWS, Alfred L. Mc- 
Cawley, Trustee Publication Fund, Jef- 
ferson City, Mo. $8.75. 

A synopsis of engineering registration 
laws of the 48 states, District of Columbia, 
Alaska, Hawaii and Puerto Rico is in- 
cluded in this newest book edited and pub- 
lished by Alfred L. McCawley. Compara- 
tive analysis of 34 critical legal points is 
presented, and the final chapter has com- 
mentary on pertinent Supreme Court 
opinions, 


OIL AND GAS FIELDS IN THE 
UNITED STATES, U. S. Geological 
Survey, Distribution Section, Denver 
Federal Center, Denver. $2. 

Compiled by Ann C. Coe, Louis C. 
Conant and Sophie Drakoulis as of August 
1, 1955, this new map of oil and gas fields 
in the U. S. shows oil and gas fields, oil 
and gas pipe lines and refineries and 
principal areas known to have oil shale. 
Also included is a chart showing geologic 
ages of producing formations in principal 
producing areas. 

Editions of the map were published in 
1932, 1943, 1946 and 1951. The present 
revised edition is similar in format to the 
preceding edition. It is printed in several 
colors on a scale of about one inch to 40 
miles. 

+ 


PRELIMINARY STRUCTURE CON- 
TOUR MAP OF THE COLORADO 
PLAINS, U. S. Geological Survey, 234 
Federal Building, Tulsa. 50 cents. 
Showing the geologic structure of the 

Colorado Plains, this new map covers an 

area of about 50,000 square miles east of 

the Colorado portion of the front range. 

Mapped structural features include the 

Sierra Grande and Apishapa uplifts, the 

Las Animas arch and the Denver-Julesburg 

and Raton basins. 

Prepared by E. A. Finley, C. E. Dobbin 
and E. E. Richardson, the map is issued as 
OM 176 of the oil and gas investigation 
series. 

. 


PETROLEUM REVIEW, YOAKUM 
AND TERRY COUNTIES, TEXAS, 
Phifer Petroleum Publications, P. O. 
Box 20024, Houston 25, Texas. $10. 
A new reference book on West Texas 

oil production, the Review is the fifth 

in a series that has covered Andrews, 

Gaines, Ector and Crane counties. Al- 

though Yoakum and Terry counties are 

included in the same book, the develop- 
ment of each is given separate treatment. 

Yoakum County has a history of 23 oil 
fields dating back to 1936; Terry Gounty 
has had 20 fields discovered in just ten 
years. The two counties have been the 
scene of intensive successful exploration 
in recent years, and, in view of vast un- 
developed areas, could be the scene of stili 
bigger discoveries. 

The reference volume has been com- 
piled from field hearing files of the Rail- 
road Commission of Texas. It has 33 il- 
lustrations, including structure maps pre- 
sented as exhibits by operators at the hear- 
ings and logs of discovery wells. 


SOUTH TEXAS STRATIGRAPHIC 
CROSS SECTION, Corpus Christi 
Geological Society, Box 1068, Corpus 
Christi, Texas. $2.50-$5 and $3.50-$7. 
The Corpus Christi Geological Society 

has published a cross section of south 

Texas from Cameron to Calhoun County, 

showing faunal, lithologic and electrical 

log correlations. In two parts, Cameron 
through Kenedy County and Kleberg 
through Calhoun County, the cross sec- 
tion also is available complete, showing 
both halves. Horizontal scale is one inch 

to 8000 feet; vertical, one inch to 400 

feet. Two sizes, also, are available. 
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What's Happening 








Max Bowerman Edwin P. Illsley 





Gil Lastrapes 


Marvin Gwinn 


Max Bowerman has been made general 
manager of Hycalog, Inc. after serving as 
manager of operations since 1952, He re- 
cently completed his tenth year with the 
company, starting as a logging engineer in 
1945. He later served as district manager 
in the Corpus Christi area and as manager 
of both West Texas and South Texas dis- 
tricts. 


Chiksan Company has announced the ap- 
pointment of three new salesmen for the 
Western region. Two of the men, Edwin 
P. Illsley and John E. Burkett, will oper- 
ate out of the Brea home office serving 
Southern California. Joseph P. Beyer will 
headquarter at the Oakland office which 
serves northern California. Burkett for- 
merly was sales manager and part owner 
of Waterwear Company and was on the 
sales force of Albert Milling Company. 
Illsley has been Chiksan production con- 
trol supervisor since 1952, and Beyer, for- 
mer Pan American Airways radio opera- 
tor, joined the company after working in 
sales and service for International Busi- 
ness Machines. 


Colton Chemical Company, a division of 
Air Reduction Company, Inc., announces 
the appointment of technical service rep- 
resentatives for the East and West Coasts. 
Travis V. Rankin, new technical service 
representative in the Far West and Rocky 
Mountain regions, formerly was _ with 
Nopco Chemical Company on the West 
Coast. He will represent all Colton prod- 
ucts and will work with Colton distribu- 
tors and agents throughout his territory 
from headquarters at Air Reduction divi- 
sion, Emeryville, Calif. Colton representa- 
tive for the East Coast is Sondol E. 
Werner, with headquarters at the sales 
offices of Pure Carbonic, division of Air 
Reduction Company, in Newark, N. J. 


270 





AMONG SERVICE 





John E. Burkett Joseph P. Beyer 


Owen H. Walker 


George West 


Werner previously was with United States 
Industrial Chemical Company and Archer- 
Daniels-Midland Company on the East 
Coast. 


Marvin Gwinn has been appointed di- 
rector of advertising for Security Engi- 
neering Division, one of the Dresser Indus- 
tries, a newly-created post that is part of 
Security’s expansion program. Gwinn first 
did field sales work in West Texas after 
joining Security in 1955. He previously 
had been advertising manager of Shamrock 
Oil and Gas Corporation and vice presi- 
dent of a Dallas advertising agency. 


Gil Lastrapes and George West recently 
joined the Oil Center Tool Company sales 
organization, Lastrapes, formerly with 
Orbit Valve Company, will represent OCT 
in South Louisiana. He will headquarter in 
Lafayette. West has been assigned to the 
Williston Basin area where he will make 
his headquarters in Williston, N. D. 


Orbit Valve Company announced the ap- 
pointment of Owen H. Walker as field 
representative for the Houston and Beau- 
mont area. Formerly with Gulf Oil Cor- 
poration as sales supervisor, Walker now 
will headquarter in Orbit’s Houston 
branch office. 


Ted Stunkard has been appointed sales 
representative in the Kansas area for Well 
Equipment Manufacturing Corporation. 
He will be located in Grent Bend, Kansas. 
Before joining Weco, Stunkard spent eight 
years in oil country sales and service work 
with American Tank Company, Creek- 
more Drilling Company in New Mexico 
and Oklahoma, and United Supply Com- 
pany. 





AND SUPPLY MEN 





Travis V. Rankin Sondol E. Werner 





Ted Stunkard Glenn C. Merkley 


Glenn C. Merkley’s appointment as plant 
manager at the Torrance, Calif., plant is 
announced by The National Supply Com- 
pany. He will be in charge of the steel, 
fabricating and plant staff departments 
under direction of J. D. Spalding, works 
manager. Merkley was first employed in 
the inspection department in 1923. During 
the past 33 years he has been working 
principally in engineering and sales, oc- 
cupying such positions as district manager 
of the California Merchandising division, 
manager of the San Francisco office and 
manager of industrial product sales. 


Charles L. Piskac, a former territorial 
manager of Oil Base, Inc., has been pro- 
moted to assistant division manager in the 
Oklahoma, Kansas, Louisiana area with 
headquarters at Houston. He will report 
to A. K. Brown, division manager. The 
promotion is effective immediately. Piskac 
has been with Oil Base, Inc., since 1947. 
Charles DeAinza has been appointed ter- 
ritorial manager of the San Joaquin area 
of California. 


Bob Colclasure has been named the station 
manager of the Welex Jet Services, Inc. 
office at Plainville, Kansas. With the com- 
pany more than three years, he has served 
as trainee, shooter and sales engineer at 
Great Bend, Kansas. In the Gulf Coast 
division. E. L. (Stub) Blackman has been 
appointed sales engineer. A veteran of 16 
years of oil well service work, he returns 
to Welex after a three-year absence. He 
was with the Gulf Coast division staff of 
Welex from 1949 to 1953. In Odessa, Bob 
Rutherford has been appointed salesman 
for the district office. He has been serving 
as rigman in field service work the almost 
two years he has been with the oil well 
service company. 
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THESE THREE TRUCKS, each with a maximum load limit of 18,000 
pounds, are loaded to capacity with 55 lengths of 30-foot, 4-inch 
steel pipe. Total weight of the steel pipe is over 53,500 pounds— 
barely within load limits! Total pipe footage —only 4,950 feet, 
substantiallv less than a mile! 





THIS TRUCK, with a maximum load limit of 18,000 pounds, is 
loaded with 176 lengths of 30-foot, 4-inch Kaiser Aluminum pipe! 
Total weight of the pipe is about 5,500 pounds — well within the 
load limit! Total pipe footage — one full mile! 


ONE TRUCK CARRIES A FULL MILE OF 
LIGHTWEIGHT KAISER ALUMINUM PIPE! 


As YOU can see from the pictures on this page, load limit 
based on weight is not a factor with lightweight Kaiser 
Aluminum petroleum pipe. 


At least three trucks are required to haul a mile of 
commonly used steel pipe. But this same footage can be 
hauled easily with only one truck when you use Kaiser 
Aluminum pipe! 


With Kaiser Aluminum pipe you cut the cost of hauling 
by two-thirds! 


And this is only part of the savings you get when you 
use the Kaiser Aluminum pipe and coupler system for 
your supply lines. Newly developed detachable couplers 
speed connecting and disconnecting time to give you ad- 
ditional savings of $135.48 per mile! And the light weight 
of Kaiser Aluminum pipe permits extremely fast handling, 
resulting in savings up to $84.35 per mile on loading, 
stringing and pickup! 


Your nearby supplier stocks Kaiser Aluminum petro- 
leum pipe in 30-foot lengths of 2, 3 and 4 inch diameters, 
with cladded inside surfaces for added corrosion resist- 
ance. He also has couplers and fittings to complete your 
system. 


For further information, contact the Kaiser Aluminum 
sales office listed in your telephone directory or any of the 
fitting manufacturers listed below. Kaiser Aluminum & 
Chemical Sales, Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, IIl.; Executive Office, Kaiser Bldg., Oak- 
land 12, California. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 








Made by Made by Made by 
Industrial Coupler Co. 
P.O. Box 1751, 4218 Boone Ave. 
Spokane, Wash. 


Gateway Engineering Co. 
3233 W. Grand Avenue 
Chicago 51, Ill. 


Food Machinery & Chemical Corp. 
John Bean Division 
San Jose, California. 


Made by Made 


by 
Warren Manufacturing Co. Wright Engineering & Supply Co. 
1 k 


300 $. Bannock St. 
Denver 23, Colo. 


11 Hamburg Turnpike 
Riverdale, N. J. 








THESE FIVE tested and approved fittings require no welding: field tie-in to existing systems may be accom- 
plished quickly and easily. Couplers assure leakproof connections at liquid and gas pressures of 0 to 1000 psi. 
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Do You have a“‘Frac” Well 
that’s tough to Pump? 


THEN you should try a Pacific “OIL STATES” 
rod insert, bottom hole oil well pump... 


% 
Pad 
WHY ? because the “OIL STATES” is pumping some of ©), 

the toughest, sandfrac wells in the Mid- , 1 
Continent fields—from the extreme depths in 
West Texas and the gulf coast to the shallower 
zones in Oklahoma, Kansas and Illinois... TL ") 


€ 
i‘ 


















In well after well, oil operators report highly 
successful pumping with Pacific “Oil States,’ 
particularly after trying cup and ring pumps or 
metal-to-metal pumps with wide tolerances j 
between plungers and tubes. The Pacific rn 
“Oil States” offers a new approach to pumping a { | 
sandy or dirty oil wells. Specifically - 
manufactured to a very close tolerance between 
plunger and liners, so as to eliminate sand passing 
between the sealing surfaces which normally cut 
and score plunger and liners. The Pacific “Oil 
States” is not merely a “clean-out” pump. It is 
engineered to pump sand with its “surging 
action” and further, to pump with a high efficiency 
made possible only by the close tolerance. y 








Check these features: | 





yw Furnished with a tolerance between plunger and liners 4 
in fits as close as Minus % thousandth... 


| 


jy Furnished in standard steel with stress-proof, 
heat treated fittings for normal sandy pumping..._——___/ | 








jy” Furnished with stainless steel barrel and parts with | 
“PACILITE” Hard Chrome Plunger for corrosive 
conditions... | 








w Furnished in “Stroke-Thru” design to eliminate sticking 
of plunger and liners in wells that deposit gyp or barium. 

















t Furnished in the following sizes and bores: 
1” and 114” for 2” tubing 
144” and 134” for 242” tubing 
24” for 3” tubing 
j Plunger and Liners can be “Reground” several times 
to give the most economical repair costs... 


PACIFIC PUMPS INC. 
HUNTINGTON PARK, CALIFORNIA 


Offices in All Principal cities 


j” Furnished in pump lengths from 4 feet to 20 feet, with | i 
Mid-Continent Division: 1221 East Ist Street, Tulsa, Oklahoma 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 


a wide choice of arrangements of valves and fittings... 
oJ 
@ 
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Joe M. Winter Lewis A. Gray 





Frank J. Richardson Ralph E. Kauffman 


Joe M. Winter was appointed manager of 
sales and service of the California district 
for Franks division, Cabot Shops, Inc., 
effective February 1. Winter, who _ has 
been assistant sales manager and service 
manager of the Compton office and repair 
shops, has been with the Franks organiza- 
tion since 1950. He served as service man- 
ager in California in 1952 and was sent 
to Edmonton, Alberta, Canada in 1953 
to open a Franks division there where he 
served as sales and service manager. 


Lewis A. (Bullet) Gray, recently ap- 
pointed technical sales representative for 
Crossett Chemical Company, will make 
his headquarters in Wichita Falls, Texas. 
For the last several years he has been an 
engineer for two large mud companies. 


Frank J. Richardson, Jr., has rejoined 
B and W Inc. at the Houston headquarters 
in sales representation. After several years 
with the firm in sales and service work in 
Gulf Coast oil fields, Richardson went into 
construction materials sales. 


Leota Abrams, formerly secretary of 
Abrams Aerial Survey Corporation, re- 
cently became first vice president of the 
pioneer aerial mapping firm, and F. Jay 
Wise, treasurer, was made secretary and 
treasurer. W. S. Karr, vice president and 
manager, became executive vice president. 
Ralph E. Kauffman, sales manager, who 
has been with the firm eight years, was 
made vice president in charge of sales. 


McCullough Tool Company, Canadian 
division, announces the appointment of 
service engineer L. M. Oaks to district 
manager, Regina district branches in Sas- 
katchewan and Manitoba. Oaks will be in 
charge of the company’s operating sta- 
tions at Regina, Swift Current, Estevan 
and Carnduff in Saskatchewan and Vir- 
den in Manitoba. He will make his head- 
quarters at the McCullough branch in 
Regina. Oaks began his career in the oil 
business in 1927 working in the Mid- 
Continent area on production and drilling 
tools. In 1944 he joined McCullough, 
transferring to the Edmonton, Canada 
branch in 1950. 
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Carl H. Simon Dick F. Sable 





Robert F. Kercher James A. Cusator 


Darling Valve & Manufacturing Company 
recently announced the following person- 
nel changes: Carl H. Simon, named vice 
president and general manager to assume 
full responsibility for all company opera- 
tions; Dick F. Sable, named general sales 
manager; Thomas C. Jester, appointed 
chief engineer; and James N. Elwood, for- 
merly plant manager and general super- 
intendent, named manager in charge of 
manufacturing. Sable, formerly southwest 
regional manager, went to Darling from 
Magnolia Petroleum Research in 1945. He 
will retain offices in Dallas. Jester, pro- 
moted from assistant chief engineer, joined 
ss in 1945. He had been a metal- 
urgical engineer with General Electric. 
Elwood joined Darling in 1945. Packer B. 
Young, former assistant sales administrator, 
has been named assistant sales manager. 


The Weatherford Oil Tool Company re- 
cently named Robert F. Kercher district 
sales and service engineer for northern 
Oklahoma. He will work from the com- 
pany’s Oklahoma City office. Weatherford 
moved Kercher from Ft. Morgan, Colo., 
where he handled sales and service in the 
northeast part of the state. Before joining 
the oil field specialties and service com- 
pany, Kercher was store manager for 
Franklin Supply Company. 


Core Laboratories, Inc., announces the 
appointment of James A. Cusator as man- 
ager of the Shreveport district. Until re- 
cently, Cusator served as assistant district 
engineer for Core Lab’s ten-state Rocky 
Mountain region. In his new position, he 
will direct the company’s integrated reser- 
voir engineering services throughout East 
Texas, north Louisiana and Arkansas. 


Schramm, Inc., announces the appoint- 
ment of P. F. Smith, IV, as dealer sales 
manager. Joseph E. McGrogan continues 
as regional sales manager in charge of 
Southern and Central territories; Arno O, 
Witt continues as manager of Canadian 
and export business; John P. Powell be- 
comes regional sales manager of Eastern 
territories; and Donald M. Thomson con- 
tinues as Western sales manager with 
headquarters in San Francisco. 
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Another record in drilling activity is shaping up for this 
year ... and the greatest gain in wells drilled will be made 
by Lone Star Steel’s neighbors in Texas, Louisiana, Okla- 
homa, Kansas and nearby states. The use of Lone Star pipe 
is setting a new record, too. 


Lone Star’s casing, tubing and line pipe are manufactured 
to API standards. The huge Lone Star Steel plant operates 
for the special convenience of Joe Roughneck, heart of the 
oil industry. Whether Joe is doing a rugged job on a rig 
in the field ... or whether he has become president of his 
company ...he’s the man who knows oil and pipe. He 
knows Lone Star is his dependable supplier. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 











DISTRICT SALES OFFICES 
Houston, Texas Midland, Texas 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 





W. Mockingbird Lane at Roper o P. O. Bex 8087 @ Dallas, Texas 


San Antonio, Texas 
Tulsa, Okiahoma | Wichita Falls, Texas | Shreveport, La. 
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Leonard Eller’s appointment as assistant 
superintendent of Lone Star Steel Com- 
pany’s electric weld pipe mills has been 
announced. He served with the Chicago 
division of Republic Steel as tube mil] 
engineer six years before moving to Lone 
Star. With Eller’s appointment, Cliff 
Wright moves up to head the Utilities de- 
partment, and Fred Farmer takes Wright’s 
place as combustion engineer. Wright and 
Farmer both joined Lone Star in 1953, 





H. C. Pitcher has been named general 
manager of Graver Construction Com- 
J. H. Fenton C. A. Sanders pany, Inc., subsidiary of Graver Tank & 
Manufacturing Company, Inc. He will 

J. H. Fenton is now manager of the West make his headquarters in New York City, 
Central Texas district of U. S. Steel’s Oil Formerly construction manager of the M. 
Well Supply division. He was employed W. Kellogg Company, Pitcher has had 
by Oilwell in 1938 and served in various more than 20 years’ experience in the 
California locations in sales and manage- building of industrial plants throughout 


rial positions until 1942, when he was the U.S. 
SAND-BANUM appointed field auditor at Dallas. In 1951 
Pure Colloidal Concentrate he was appointed district merchandise Leonard K. Buller has been named field 
manager and, later, assistant district man- supervisor for Southern Geophysical Com- 
Ounces Only Once a Week ager at Wichita Falls, Texas, where he pany’s Houston office. With Southern for 
Remove and Prevent remained prior to his present appointment five years as party chief, he will supervise 


Boil Scal dc . seismic crew operations in the Texas- 
over ocaie an orrosion. Mid-Continent Supply Company recently Louisiana Gulf area. 











Stocked by Leading Supply Houses announced promotion of C, A. Sanders to 
GULF COAST DISTRICT REPRESENTATIVES : . , » : a > , - a 
Western Sand-Banum Company director of credits. Sanders, formerly as- Wallace W. Wilson, chief of the reserves 
705 M pid, Day Texas sistant to the treasurer, will continue to be and evaluation section and formerly chief 
2825 Storey Lane, Dallas, Texas located at Fort Worth. With Mid-Conti- reservoir engineer of Continental Oil Com- 


nent since 1938, he served the company pany at Houston, has joined the Conti- 
at several locations in Texas, New Mexico,  nental Illinois National Bank and Trust 
Arkansas and Louisiana before transferring Company of Chicago as petroleum engi- 
to New York City in 1949. He returned  neer in the oil and gas department. Before 
to Fort Worth in 1951 and worked in the joining Conoco, Wilson worked on sec- 
Purchasing and Treasury departments be- ondary recovery problems for the Cali- 
fore becoming head of credit operations. fornia Research Corporation. 


iw PIONEERING SE 
fi..in PIPING PROBLEMS INCRE iON 
aero ae =~ Since 1912 CLAYTON MARK E COMPANY | prod 


has designed the BESIzin UNIONS... Doors to the Pipeline CLEAN OUT 
Way back in 1912 Clayton Mark & Company CHOKING SAND 


realized industry's great need for a steel 

union capable of withstanding high tem- Excessive sand and sediment 
peratures, high pressure and severe wrench abuse. alii Bench 1. For fast 
A sturdy union that would again and again olas back your ol . or tast, 
make and break with ease and still perform easy clean out with fewer 
dependably in service. . 24 
They also realized that a door to the pipeline round trips and less down 
time, use world famous Miller 

Sand Pumps. 

SAND PUMP SIZES 


which could be opened quickly and closed 
tightly would become an important factor in 

0.D.—2%, 3, 3%, 4%, 5, 5%, 7 In. 

Lengths—20, 25, 30 ft. 


reducing production losses and maintenance 
Composite Catalog, Page 3369 


Qmerican Sano-Banum Co: 


ESTABLISHED 1926 
» NEW YORK 
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costs. This pioneering has brought about 
many Mark Firsts in steel union products. 

All have been specifically designed to solve 

definite piping problems and are produced 
to meet the highest standards of quality. 
Truly America’s First and Finest Steel Unions. 


Write for descriptive price list. 


RRB 


: AN INNS 
Miller Sand Pump Co. 


General Offices, Box 4516 


FIRST UNIONS to have a differential in hardness (Brinell) between. 
the male and female seats to prevent gauling. 

FIRST UNIONS to Rust-Proof, Spark-Proof and Permanently Lubricate 
the nut threads with Udylite Cadmium. 

FIRST sTEeL UMIONS Including the PETRO A.A.R., PETRO SOCKET- 
WELD, PETRO HI-SPEED, HYDRO A.A.R. and MARK A.A.R. 

FIRST FORGED STEEL ORIFICE UNIONS Including the C. M. & CO. 
ORIFICE screwed or socket-weld and the TABBED ORIFICE. 

FIRST FORGED STEEL HANDLE-BAR UNIONS Including the 4000 
and 6000 TEST HANDLE-BAR and HANDLE-BAR'O’ RING. 

FIRST FORGED STAINLESS STEEL UNIONS Including the PETRO 
DUAL and the ORIFICE DUAL. 
All MARK Union Products, plus a complete line of Forged 








MAIL THIS COUPON TODAY! Steel and Alloy Fittings available in all industry centers. Oklahoma City 9, Okla 
P le 
PLEASE SEND US ILLUSTRATED FOLDER ON COMPLETE LINE [) NEW CATALOG AND LATEST PRICE LISTS £ 
NAME EXPORT OFFICES 





ADDRESS er” 30 Rockefeller Plaza 


CLAYTON MARK & COMPANY + 1900 DEMPSTER ST. « " EVANSTON, ILL. n ecnbbe asetceatiineetert 
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J. B. Markolf 


William H. Hartsell 


Schlumberger Well Surveying Corporation 
has announced the following transfers of 
personnel: William H. Hartsell has as- 
sumed the position of manager of the 
Golden Meadow, La., location. Prior to 
this assignment, he had been manager of 
the Laurel and Brookhaven locations. He 
has been with Schlumberger since 1942. 
J. B. Markolf, named manager of the 
Midland, Texas, district office, formerly 
was manager of the Wichita Falls loca- 
tion and assistant to the division manager 
of the Permian Basin division in Midland. 
J. A. Gilreath has assumed the position of 
manager of Schlumberger’s Laurel, Miss., 
location, transferring from Jennings, La., 
where he also served as location manager. 
R. M. Chatham, Jr., promoted to manager 





C. F. Grice 


R. M. Chatham, Jr. 


of the Houston field location, previously 
served as field engineer in both Houston 
and Beaumont. Frank H. Eastman, pro- 
moted from field engineer to division en- 
gineer for the Texas Gulf Coast division, 
will assist the Texas Gulf Coast division 
manager in matters pertaining to technical 
quality of Schlumberger service. M. L. 
Millican, formerly manager of the field 
location at Midland, Texas, has been 
promoted to assistant to the division man- 
ager of the Permian Basin division there. 
He joined Schlumberger in 1947. C, F. 
Grice, named manager of the company’s 
field location at Monroe, La., joined 
Schlumberger in 1950. He has served as 
a field engineer in Magnolia, Ark., and 
Tyler, Texas. 





Austin Jones, a member of the research 
staff in The Chemical Process Company’s 
laboratory in Breckenridge, Texas, has 
been transferred to the firm’s Hobbs dis- 
trict as a field engineer. He joined Chemi- 
cal Process early last year and spent sev- 
eral months in the field prior to entering 
the company’s lab. 


Marshall N. Stickel, sales representative 
for the Lunkenheimer Co., has retired 
after 32 years’ continuous service with the 
firm. He joined the Lunkenheimer sales 
staff in 1923. His original sales assignment 
which covered the New Orleans territory 
later was expanded to include the Gulf 
Coast and Texas. 


Charles L. Holbert, recently elected a vice 
president of H. K, Porter Company, Inc., 
will be headquartered in the general of- 
fices in Pittsburgh. Holbert had _ been 
executive vice president, Southern Pacific 
Milling Company and executive vice presi- 
dent of the Johnston Pump Company prior 
to joining Porter 


Richard M. McKenna has been appointed 
district sales representative for Leschen 
Wire Rope Division, H. K. Porter Com- 
pany, Inc. His territory includes Man- 
hattan, Bronx and all of Long Island. He 
formerly was with Edward Ehrbahr Equip- 
ment Company in New York five years. 


Waukesha Motor Company announces 
three new appointments to executive posi- 
tions in the company; one of them in the 
Purchasing department and two in the 
Railroad division. C. Jones, who has 
been employed since 1944 in the Purchas- 
ing department, has been promoted to as- 
sistant manager of purchases. In the Rail- 
way division, Melvin C, Erickson has been 
appointed chief engineer, and Paul E. 
fantz, assistant sales and service manager. 
Erickson, who joined the company in 1953, 
has a background of engineering experi- 
ence including two years with the Hytol 
May 
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Conveyor Company and 12 years with the 
Nordberg Manufacturing Company. Mantz 
has been with the company since 1936; for 
the past six years he has travelled exten- 
sively as field sales and service engineer. 


Continental Supply Company announced 
the following personnel changes: Leonard 
Botts, former production equipment spe- 
cialist at Wichita Falls, Texas, is being 
transferred to Continental’s Maracaibo, 
Venezuela, outlet. An employe of the com- 
pany since 1947, he previously was district 
machinery representative at the Wichita 
Falis office. Morris S. Caraway, an em- 
ploye of the oil field supply company seven 
years, will replace Botts as the production 
equipment specialist in the district office 
at Wichita Falls. Caraway formerly was 
assistant to the manager of the Production 
Equipment division in Continental’s office 
in Dallas. Dwight W. Mayes, with Con- 
tinental since 1951, is new store manager 
at Virden, Manitoba, Canada. He is re- 
placing J. B. Eyndhoven, who will become 
manager for the Estevan, Saskatchewan, 
store. Mayes was field salesman at Sher- 
man, Texas. Eyndhoven’s previous posi- 
tions have been as field salesman. 


Speck Suber, former district superintend- 
ent for Otis Pressure Control, Inc., in 
Falfurrias, Texas, has been transferred to 
the firm’s Corpus Christi division as dis- 
trict superintendent. Prior to joining Otis 
12 years ago, Suber was in the field for 
Grady Vaughn, Sinclair Prairie, and other 
operators. He previously was stationed in 
the Otis branches in Corpus Christi and 
New Iberia, La. 


Joe H. Smith and Charles L. Cawthon, 
Jr., have been appointed factory repre- 
sentatives for the Axelson Division of U. S. 
Industries, Inc., in the Mid-Continent dis- 
trict. Cawthon, formerly with Cities Serv- 
ice Oil Company, is assigned to the 
Wichita Falls, Texas, area, and Smith, to 
the Odessa, Texas, area. 





(For more data on advertised products, use Readers’ Service blue cards, last page this issue.) 







DESIGNED FOR 


... TESTED} / 
AND PROVEN 


i Zcall nual 
IN THE OIL FIELDS 4 








dij 





BALL BEARING MOTORS 





¢ VERMIN PROOF 

© DRIP PROOF 
@ CORROSION RESISTANT - 
® MOISTURE PROOF 


; nn AIR COOLED 

it 
sae iaoe these features are com- 
bined in Fieldmaster Ball Bearing 
Motors to make them the leading 
power units in the oil country. Na- 
turally there’s a type and H.P. espe- 
cially suited to fit your specific re- 
quirements. 


Contact us for complete information 
on any motor requirement, 


BETHLEHEM 


SUPPLY COMPANY 
TULSA, OKLAHOMA 
Manufactured by 
VALLEY ELECTRIC CORP. 
$T, LOUIS 8, MISSOURI 
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Hughes Tool Company Forms 
North Texas Division 

Formation of a new district in Hughes 
Tool Company’s North Texas division, with 
headquarters in Wichita Falls, Texas, re- 
cently was announced. Olen D. Saulsbury, 
appointed manager of the new district, has 
been with Hughes since 1943. 


Automatic Power, Inc. 
Organized in Houston 

Organization of Automatic Power, Inc., 
has been announced by its president, N. H. 
(Available) Jones. The new firm will 
manufacture packaged power units de- 
signed for unattended operation in remote 
locations where commercial power cannot 


be obtained. 


Major uses of the units will be to pro- 
vide power for offshore operations, micro- 
wave stations, radar networks, air and sea 
navigational beacons, pipe line stations and 
remote telemetering. Principal work of the 
firm at this time is the manufacture of fog 
signal units to warn vessels of the presence 
of offshore drilling structures. These sig- 
nals operate automatically unattended for 
21 days sounding a signal that can be 
heard two miles. 

A 3600-square foot corrugated steel 
manufacturing plant, the first of three in 
a $150,000 program, has been put into 
operation. It is completely equipped for 
the fabrication, testing and assembly of 
three units a week. 

Other officers in the new firm are R. C. 
Lockwood, vice president, and John Ryan, 
secretary and treasurer. 








@Q PLASTIC LININGS 
Dependable protection 


against corrosion and 
paraffin deposits... 





Fig 
ee 
sath ie 


when TK-2 will give you this. 





TK-2 dependability as protection against corrosion and 
paraffin deposition is being proved every day in major oil 


fields throughout the world. 


The reason for this dependability is Tube-Kote work- 
manship: Careful inspection of every process — cleaning, 
sandblasting and multiple applications — and with every 
phase carefully controlled by exacting Tube-Kote engineers. 

Learn why TK-2, the thermo-bonded plastic lining for 
pipe and tubing, is the specified choice of so many major 
companies. Write for free 1956 TK-2 brochure. 


Z 


’ UBE-KOT 


O74 1M. neo 








TUBE-KOTE, INC. 


P. O. Box 20037 
Houston 25, Texas 


PIONEERS IN PLASTICS SINCE 1939 
MANUFACTURERS-EXTRUDERS OF PLASTIC PIPE FOR THE OIL INDUSTRY 


FACTORY TRAINED, FIELD SERVICE ENGINEERS ARE AVAILABLE FOR CONSUL- 
TATION IN ALL PRINCIPAL OIL AREAS. WRITE TODAY FOR FREE LITERATURE. 
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New York Bank Opens 
Branch in Saudi Arabia 


The First National City Bank of New 
York has opened an overseas branch in 
Jeddah, Saudi Arabia. It is the only branch 
of an American bank in Arabia and be- 
comes the sixty-sixth of First National 
City’s fully staffed overseas branches, offices 
and affiliates. 

Jeddah is the seat of many government 
offices and departments and is the main 
Red Sea port of Saudi Arabia. It is the 
third branch of First National City in the 
Middle East, the bank opening branches 
in Cairo, Egypt, and Beirut, Lebanon, dur- 
ing 1955. 

Chester B. Grant, who has served in the 
bank’s overseas division since 1926, is man- 
ager of the new branch. 


Mason-Neilan to Become 
Worthington Division 


Worthington Corporation and Mason- 
Neilan Regulator Company have concluded 
an agreement for the transfer of the net 
assets of Mason-Neilan to Worthington in 
exchange for Worthington common stock. 
Mason-Neilan plant and facilities will be 
operated as the Mason-Neilan division of 
Worthington, and the entire working force 
and management staff will continue in 
their present positions. 

The merger will unite two manufacturers 
in complementary fields. Mason-Neilan 
control valves and regulators, in conjunc- 
tion with Worthington pumps, compressors, 
turbines and other types of industrial ma- 
chinery, are used in automatically con- 
trolled production systems. The full line of 
Mason-Neilan products will continue to be 
manufactured. 


Drilling Barge Completed 


Alexander Shipyard, Inc., recently completed 
an inland marine barge for Gracey-Hellums Cor- 
poration which measures 185 feet by 48 feet 
and is equipped for 20,000-foot drilling. The 
barge, equipped with two seven-ton booms, has 
storage capacities for 1100 barrels of diesel 
fuel, a 480-barrel active mud pit, two sand 
traps of approximately 100 barrels each, 1250 
barrels reserve mud, 5200 barrels of drilling 
water, and dry mud storage for 3000 sacks. 
The barge went on its first location at Cailou 
Bay early this year. 
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Radiator Speciality Company 
Names Texas Representative 


Phil Douglas, representing Radiator 
Speciality Company, now is making calls 
on all Texas oil pro- 
ducing headquarters 
introducing two prod- 
ucts used in oil field, 
pipe line and other 
sroduction operations. 
TITESEAL, available 
in many different 
blends, is the gasket 
and joint sealing com- 
pound designed for 
use in oil field opera- 
tions, natural gas 
fields, LPG, refrigera- 
tion, railroads, auto- 
motive and industrial 
plants wherever loss or : 
danger due to leaks must be avoided. 
LIQUID WRENCH, the second product, 
is a quick-acting rust solvent especially 
useful along the Gulf Coast where salt 
water creates rust and corrosion problems. 





Phil Douglas 


Bovaird Supply Company 
Holds Annual Sales Meeting 


Plans for the future, following a review 
of a satisfactory and encouraging year in 
1955, were highlights of the annual sales 
meeting of the Bovaird Supply Company 
recently held in Tulsa, headquarters of the 
oil field supply company. 

Attending the meeting were 60 district 
managers, store managers, city sales rep- 
resentatives and key personnel of the gen- 
eral offices. The company now has 26 
offices and stores in Colorado, Illinois, 
Kansas, New Mexico, Oklahoma and 
Texas. 

The three days’ sessions were conducted 
by Raymond E. Batchelor, vice president 
and sales manager; Wm. J. Bovaird, gen- 
eral manager of stores; R. M. McMahan, 
secretary and purchasing agent; T. H. 
Trower, treasurer; and Roscoe G. Ayers, 
vice president and general manager, who 
also presided. D. D. Bovaird, president of 
the company, reviewed company policies 
and accomplishments. 


Lane-Wells Reorganizes 
Divisional Organizations 


To streamline control over expanding 
activities, the Lane-Wells Company has re- 
organized its divisional organizations. Divi- 
sion managers report directly to J. M. 
Henderson, manager domestic operations. 
Gulf Coast and Mid-Continent divisions 
are now divided into two regions, each 
with its own regional manager reporting 
directly to ‘the division’s manager of field 
services. 

In the Gulf Coast division, E. A. Radack 
becomes manager of field services. J. P. 
Myers has been named regional manager 
for the Northern region, which includes the 
Arklatex district, R. G. Grant, district 
manager; the North Central Texas district; 
W. A. Johnson, district manager; and the 
West Texas district, J. W. Kiser, district 
manager. 

Regional manager for the Southern 
region is O. J. Guseman. The Southern 
region comprises the Houston district, C. E. 
Shilcutt, district manager; the Southern 
Louisiana district, A. L. Boyd, district 
manager; and the Southwest Texas district, 
R. A. Whittlesey, district manager. 

Ray A. Hancock has been appointed 
manager of field services in the Lane-Wells 
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Mid-Continent division. This division has 
been divided in an Eastern region, with 
J. E. Compton as regional manager, and a 
Western division headed by Regional Man- 
ager M. D. O’Haver. 

Three districts comprise the Eastern 
region—the Illinois district, C. O. Ohl, 
district manager; the Oklahoma district, 
J. F. Alexander, district manager, and the 
Kansas district, with Ed Sayeas, district 
manager. 

The Western region of the division also 
consists of three districts—the Farmington, 
N. M., district, J. D. Dunigan, district 
manager; the Rocky Mountain district, 
L. C. Thaxton, district manager; and the 
Williston district, headed by District Man- 
ager G. W. Long. 


Parnell Announces Plans 
To Open Core Analysis Firm 


Ralph W. Parnell is organizing Parnell 
Core Laboratories, Inc., a firm which will 
be devoted to core analysis, diamond cor- 
ing, mud logging and other reservoir engi- 
neering services for the petroleum industry 
in the Ark-La-Tex area. Parnell recently 
resigned as district engineer and member 
of the board of directors of Core Labora- 
tories, Inc. 

Home offices and laboratories of the new 
firm will be located in the Ricou-Brewster 
building, Shreveport. Branch offices will 
be opened in El Dorado, Ark.; Tyler, 
Texas, and New Orleans. 
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*& LOWEST MAINTENANCE COST 


* PERMITS MUD WEIGHT BUILD-UP 
WITHOUT FORMATION BREAKDOWN 


AVAILABLE THROUGH YOUR LOCAL MUD AND SERVICE COMPANIES 
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8 CYLINDER 
HORIZONTAL 





TWIN 8 POWER 
PACK 





TWIN 6 POWER 
PACK 





8 CYLINDER 





100-300 b.h.p. 
R 
6 CYLINDE 6 CYLINDER 
80-275 b.h.p. MARINE 
100-250 b.h.p. 








¢ Common bore and stroke for entire range of 
four, six, and eight cylinder engines 


4 CYLINDER 
60-167 b.h.p. 


© Spare parts common to all engines 


© Right or left hand build, horizontal or vertical 











A range of engines unsupercharged and supercharged: 60-600 8.n.P. 


ROLLS-ROYCE LIMITED, OIL ENGINE 
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Automotive, Industrial, Marine and Railway applications 


FROM THE ARCTIC TO THE ANTIPODES 


AUSTRALIA GERMANY PERU 
AUSTRIA GOLD COAST PORTUGAL 
BAHREIN GREECE PORTUGUESE WEST AFRICA 


BELGIAN CONGO QATAR 
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OIL ENGINES 
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Hydrocarbon 
WELL LOGGING 


DOMESTIC and FOREIGN 


ENGINEERING 
CORPORATION 


Milam Bldg. ® San Antonio 
Branch Offices: HOUSTON and ALICE, TEXAS 








core barrels 
bits 
washover shoes 
contract diamond coring 
sales and service 


DIAMOND BIT & CORING CO. 


609 E. Mistletoe Phone HI 3-9212 
Home Office 
VICTORIA, TEXAS 
Jake McCallister, Pres. 
Branch Office 
LULING, TEXAS 
Phone 1020 











UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 
We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 


of size or location. 
Send for specifications and bulletins 


GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO 12, ILLINOIS 
3206 HOUSTON, HOUSTON 9, TEXAS 
3545 LINDELL BLVD., ST. LOUIS 3, MO 


Milwaukee and Twin Cities--Denver New Orleans 
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CONTACT YOUR 
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The House of Courteous Service 
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Advertising Man Honored 


L. D, (Red) Webster (left), vice president of 
Lone Star Steel Company, was co-master of 
ceremonies at a testimonial luncheon given re- 
cently for Don L. Baxter, president of Don L. 
Boxter, Inc., oil and gas industry advertising 
agency. The occasion was Baxter's silver an- 
niversary as an advertising executive and the 
tenth anniversary of the founding of his firm. 


Sharp Is Board Chairman 
Of Mission Manufacturing 


At a meeting in Houston in February, 
stockholders of Mission Manufacturing 
Company elected officers and directors for 
the coming year. 

W. B. Sharp was elected chairman of 
the board and president. Richard E. White 
was named executive vice president, and 
Anan Golub was elected vice president, 
secretary and treasurer. 

Other directors included W. T. Camp- 
bell, D. C. Sharp, Jr., and Ross Bennett. 


ALCO Products Announces 
$1.5 Million Expansion Plan 


ALCO Products, Inc., has announced 
an expansion plan for its Beaumont plant, 
the former Beaumont Iron Works Com- 
pany, amounting to over $1.5 million. 
Plans call for construction of a combina- 
tion warehouse-office building on two acres 
of land adjacent to the company’s present 
property, plus expansion of present manu- 
facturing facilities. 

The warehouse, to be completed in June, 
will include 14,000 square feet of storage 
space plus 6000 square feet of office space. 
The offices, to be built at the front of the 
warehouse, will be of brick and glass con- 
struction and will house the manager’s 
office, marketing and engineering depart- 
ments. 

Expansion of the present Beaumont plant 
will include increased facilities for produc- 
tion of heavy-duty heat transfer equipment, 
as well as oil drilling and production equip- 
ment. 


New Odessa Supply Firm 
To be Monarch Distributor 


Announcement has been made of the 
organization of a new firm, Monarch 
Pump & Supply, Inc., Odessa, Texas, for 
exclusive distribution in the West Texas 
area of Monarch pumps, parts and related 
equipment. 

Affiliated with Monarch Engineering 
Corporation of Los Angeles, the new firm 
is headed by R. E. (Skeet) Berry and 
George W. Willson, both veterans of Mid- 
Continent oil field work. 
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Texas Instruments to Buy 
Burlington Instrument Line 


Announcement of an agreement to pur- 
chase business and assets of the Burlington 
Instrument Company has been made by 
Texas Instruments Incorporated. The ac- 
quisition will both complement and 
broaden the range of electronic and elec- 
tromechanical components and_ systems 
available from the Texas firm. 

Entire operations of the Burlington In- 
strument Company, Burlington, Iowa, will 
be integrated with the TI Components 
division and transferred to Dallas. 
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Veteran Employe Given Groundbreaking Honors 


Groundbreaking for Well Equipment Manufacturing Corporation’s new 76,000 square foot office 
and plant in the Lumpkin Industrial district in Houston, is performed by Vic Norton, Weco’s oldest 
employe in length of service. Watching, left to right, are: C. H. Callahan; J, C. McCelvey; Dan 
Permesan; Art Schmitz, of Food Machinery and Chemical Corporation; John Gates; Russell Ford; 
J. H. Robinson; S. Knutson, general contractor; and Travis Broesche, architect. 


Du Pont Chemicals Division 
Has Additives Sales Group 


E. I. du Pont de Nemours & Com- 
pany’ Petroleum Chemicals division has 
established a new additives sales group to 
improve customer service and to prepare 
for new petroleum additives developments. 
J. J. Mikita, formerly director of Du 
Pont’s Petroleum Laboratory, has been 
named sales manager of the new additives 
group with headquarters in Wilmington, 
Del. His assistant will be W. W. Wingate, 
formerly in the product development 
group of the Petroleum Chemicals division. 

W. E. Bettoney, formerly an assistant 
director of the Petroleum Laboratory, will 
become manager for additives in the East- 
ern region with headquarters in New 
York. N. D. Lawson, head of the fuels 
and lubricants section of the laboratory, 
will take over as manager for additives 
in the Central region, working out of 
Chicago. J. B. Malin has been named to 
the new position in the Western region 


where he has been regional laboratory 
manager. 

Dr. B. M. Sturgis, formerly assistant 
director, has been promoted to director of 
the Petroleum Laboratory. Assistant lab- 
oratory directors will be R. O. Bender, 
in charge of technical service, and R. H. 
Blaker, handling product evaluation, 


King Oil Tool Establishes 
New Distributing Center 

A new distributing center for King Oil 
Tools has been established in Shreveport, 
La., at the Tommy Davis Warehouse 
Company, 1106 North Market St. Davis 
has been in the oil industry 11 years, 
starting with Arkansas Fuel Oil Corpo- 
ration in 1945. Following this, he was 
with a major oil field supply company five 
years and was under contract with a 
major rubber company three years deal- 
ing directly with oil field supply and the 
oil and gas industries, 





Hawthorne Sales Executives Meet 


Among Herb J. Hawthorne, Inc., sales executives who met in Houston recently to discuss explora- 
tion sales market potentials in 1956 and outline the company’s sales planning were, left to right, 
seated: W. T. Brown, West Texas-New Mexico field service engineer; J. L. Patterson, Gulf Coast 
field service engineer; C. T. Baker, Mid-Continent field service engineer; and C, Max Fountain, 
Rocky Mountain field service engineer. Standing, left to right: John E. McGary, Brennan Advertising 
Agency, Inc., consultant; Cary Gunn, Canadian field service engineer with Seismic Service Supply 
Limited, Calgary, Hawthorne Canadian distributors; Earl M. Weaver, general sales manager; 
Jack W. Thigpen, Central-South Texas field service engineer; and E. L. Williams, Central-East 


Texas field service engineer. 
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© Rotory Fishing Tool Service 

© Spang Cable Tools © Drill Pipe 
© Blow Out Preventers © Rentals 
© Complete Oil Field Machine Shop 





for 
SAND PUMPS 


and SPANG CABLE 






















ELIMINATES 
COSTLY 


PARAFFIN 
- Se. REMOVAL METHODS 


HOLDS PARAFFIN 
IN SUSPENSION 






from FORMATION to REFINERY 


BRAKESOL is economical and safe to use, 
prevents and removes paraffin from the 
tubing, flow lines, tank bottoms and pipe 
lines. Effective on both asphalt and 
mixed-base paraffin. 


FOR SERVICE CONTACT 
YOUR NEAREST BRAKESOL 
SALES ENGINEER 







—EXPORT DISTRIBUTOR— CARMI, ILLINOIS 
The National Supply Co re MING 
Ex Division . 
— CASPER, 3 












5 BRAKESOL, Inc. 


P.O. Box 9506 'o)al-an @L e @) a 
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The new 12-acre plant of W-K-M Manufacturing Company, Inc., at Missouri City, Texas, is 
designed to permit three distinct product production facilities to function under one roof, the 
manufacturing plant alone covering almost 11 acres at ground level. Offices occupy 1200 square 
feet on the second floor of the steel frame building; offices, engineering space, reception and 
conference rooms occupy the remaining 48,000 square feet of floor space of the lower floor. The 
plant has a 2250-ton air conditioning system which converts to winter time heating. 


W-K-M Opens New Plant, 
Announces Consolidation 


A new W-K-M Manufacturing Com- 
pany will come into being May 17, along 
with the opening of its new 12-acre plant 
on a 75-acre site at 
Missouri City, a few 
miles southwest of 
Houston. 

It will be a consoli- 
dation of W-K-M 
Manufacturing Com- 
pany, Houston, a sub- 
sidiary of ACF In- 
dustries, Inc., manu- 
facturer of gate valves 
for oil production and 
pipe line installation; 
The Key Company, 
East St. Louis, manu- 
facturer of return 
bends and fittings for 
oil refining and chemical processing; and 
the ACF Valve Division, 


J. S. Downs 





ducer of lubricated plug valves for all in- 
dustrial pipe line uses. 

All activities of the three concerns will 
be conducted in the new plant on High- 
way 90-A and the main line of the South- 
ern Pacific system, This plant has been 
designed so that each will function as a 
distinct manufacturing opration with in- 
dividual production lines for each product. 

Machinery from the former W-K-M 
plant in Houston, from the Key plant in 
East St. Louis and the ACF Detroit plant 
is being set up along with new equipment 
necessary for the expansion involved in the 
consolidated operation. 

J. S. Downs, president of W-K-M Man- 
ufacturing Company, will continue to head 
the expanded organization. Management 
and other key personnel from both East 
St. Louis and from Detroit are being trans- 
ferred to Houston so all standards of op- 
eration can be maintained. 

The new organization is to be known as 
W-K-M Manufacturing Company, Inc., a 


Detroit, pro-subsidiary of ACF Industries, Inc. 





Petroleum Equipment Suppliers 
Announce 1957 Officers, Plans 


The Petroleum Equipment Suppliers’ 
Association will hold its 1957 meeting at 
Palm Springs, Calif., April 6 to 11. 

This April 18 


plan was announced 


at PESA’s 2Ist annual meeting in Boca 
Raton, Fla. 
Officers of PESA for 1956-1957 were 


elected at the meeting. Rainey Elliott, of 
Jones & Laughlin Steel Corporation, Sup- 
ply Division, Tulsa, was elected president. 
Grover Kilgore, Halliburton Oil Well Ce- 
menting Company, Duncan, Okla., was 
chosen vice president. Wharton Weems, 
of Vinson, Elkins, Weems & Searls, attor- 
neys, Houston, was named treasurer. H. R. 
Safford, Jr., Houston, was reelected execu- 
tive secretary. 

Directors of PESA for 1956-1957 were 
announced at the Florida meeting. 

For the Eastern district, Fred J. Spang, 
Spang & Company, Butler, Penn., was 
chosen director emeritus. Mason B. Jones, 
The S. M. Jones Company, Toledo, will 
be director at large. 


Other directors are as follows: Karl 
Elliott, Acme Fishing Tool Company: 
Rainey Elliott, Jones & Laughlin Steel 


Corporation; Jene Harper, Franklin Sup- 
ply Company; Lloyd Lamphere, Ajax Iron 
Works; Donald W. Mackie, Jr., Bradford 
Supply Company; Frederick F. Murray, 
Oil Well Supply Division, U. S. Steel Cor- 
poration; and A. W. McKinney, National 
Supply Company. 
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Also, J. B. O'Connor, Ideco Division of 
Dresser Equipment Company; Paul Scherf, 
Alten Foundry & Machine Works, Inc.; 
John G. Seiler, Tube Turns, Division of 
National Cylinder Gas Company; H. Ber- 
nard Wehrle, McJunkin Corporation; and 
W. A. Wood, Parkersburg Rig & Reel 
Company. 

For the Mid-Continent & Rocky Moun- 
tain district, Guy A. Tompson, Bethlehem 
Supply Company, Tulsa, was named di- 
rector at large. Other directors for 1956- 
1957 will include: R. A. Baker, Franks 
Manufacturing Corporation; F. E. Bern- 
sen, Lucey Products Corporation; E. C. 
Bolger, W. C. Norris, Manufacturer; Davis 
D. Bovaird, Bovaird Supply Company: 
Paul Courtney, George E. Failing Com- 
pany: and Grover Kilgore, Halliburton Oil 
Well Cementing Company. 

Also, W. H. Larkin, Larkin Packer 
Company; M. G. McCool, American Iron 
& Machine Works Company; Walter 
O’Bannon, Jr., Walter O'Bannon Com- 
pany: John G. Staudt, Dowell Incorpo- 
rated; S. P. Wallace, Maloney-Crawford 
Tank & Manufacturing Company; and 
J. E. Webb, Republic Supply Company. 

For the Southwestern district, directors 
‘at large will include Fred M. Mayer, Con- 
tinental Supply Company, Dallas; M. E. 
Montrose, Hughes Tool Company, Hous- 
ton; and Wallace D. Wilson, Wilson Sup- 
ply Company, Houston. 

Other directors are 
Allen, Cameron Iron Works: 


as follows: H. H. 
Richard E. 


White, Mission Manufacturing Company; 
Ken W. Davis, Mid-Continent Supply 
Company; R. G. Hamaker, Reed Roller 
Bit Company; Ott Hammer, Security En- 
gineering Division, Dresser Operations; 
and Frank L. Hereford, Murray-Brooks, 
Inc. 

Also, S. J. Iverson, Iverson Supply Com- 
pany; Elliott Johnson, Schlumberger Well 
Surveying Corporation; L. A. Little, Luf- 
kin Foundry & Machine Company; George 
O’Leary, Houston Oil Field Material Com- 
pany; H. C. Otis, Otis Pressure Control, 
Inc.; and Ray O. Shaffer, Welex Jet 
Services. 

For the Pacific district, D. S. Faulkner, 
National Supply Company of California, 
Torrance, was named director emeritus. 
Directors at large are: J. A. Crawford, 
Youngstown Steel Products Company; 
E. S. Dulin, Byron Jackson Company; and 
T. Sutter, Baker Oil Tools, Inc. All are 
of Los Angeles. 

Other directors include: J. L. Evans, 
National Supply Company of California; 
W. W. Greenway, Axelson Manufactur- 
ing Company; Don Grubbs, Oil Well Sup- 
ply Division, U. S. Steel Corporation; 
H. J. Hagn, Chiksan Company; T. J. 
Hickey, Hickey Pipe & Supply Company; 
Harold E. Howard, Howard Supply Com- 
pany; and Wendell Jones, Bethlehem 
Supply Company. 

Also, John J. Neale, Lane-Wells Com- 
pany; H. H. Peters, Technical Oil Tool 
Corporation; John J. Pike, Republic Sup- 
ply Company of California; W. T. Powell, 
Emsco Manufacturing Company; and 
W. A. Wilson, Web Wilson Oil Tools, Inc. 


Rockwell Expands Branch Office 
To District Sales Headquarters 


The Philadelphia branch office of Rock- 
well Manufacturing Company’s Meter and 
Valve division has been expanded into a 
district sales headquarters office; D. H 
Shoemaker, branch manager, has been pro- 
moted to district sales manager. 

Shoemaker joined Rockwell in 1942 as 
employment manager at the Pittsburgh 
plant and transferred to sales work in 1946 


Louis McCabe Heads 
New Engineering Firm 


Dr. Louis C. McCabe, former scientist 
director of the U. S. Public Health Service, 
now heads the newly-formed engineering 
firm, Resources Research, Inc. Frederick S$ 
Mallette, executive secretary of the Com- 
mittee on Air Pollution Controls and re- 
search manager of the American Society 
of Mechanical Engineers, and William S 
McCabe, consulting geologist, also are in 
the new firm. John R. Reeves, former 
Secretary of State of Maryland, is secre- 
tary and general counsel. 

Main offices of Resources Research, Inc. 
are in Washington, D. C., with branches 
in New York City and Casper, Wyo. 


International Aerial Mapping 
Operates from New Location 


Hal Peterson of San Antonio. and Kerr- 
ville, Texas, has purchased World-Wide 
Cartography and International Mapping 
Corporation of San Antonio, and has com- 
bined the two into one company to operate 
as International Aerial Mapping Company 

Both companies and their mapping 
equipment have been moved into a new 
building near International Airport espe- 
cially designed for photogrammetry. Wil- 
liam V. Bud Porter of San Antonio has 
been appointed representative to the oil, 
gas, pipe line and power industry. 
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Paul E. Madeley 


J. J. Houghton 


Electronic Instrument Firm 
Begins Operation in Houston 


Electrodynamic Instrument Corporation 
has been organized in Houston to develop 
and manufacture electronic and electro- 
mechanical instruments for the oil industry 
and to offer design and engineering and 
manufacturing facilities to groups with 
special problems. Initial product activities 
will be directed toward data recording and 
data processing by means of magnetic tape. 

Joseph J. Houghton, until recently in 
charge of mechanical design in the Re- 
search and Development department at 
Southwest Industrial Electronics Company, 
is president of the new firm. Paul E. 
Madeley, executive vice president. formerly 
was a project engineer with SIE. W. F. 
Stone is secretary-treasurer. 


American Chemical Paint 
To Open Central Office 


American Chemical Paint Company has 
acquired office and plant facilities at St. 
Joseph, Mo., and expects to be operating 
there about June. 

The new centrally-located office and 
plant will serve a territory lying between 
the Mississippi river and the Rockies and 
from Canada to the Gulf of Mexico. Pres- 
ent plans include production of metalwork- 
ing chemicals and agricultural chemicals. 

Heading the branch will be J. H. 
Abrams who has been with the company 
many years in a supervisory capacity in 
the Pittsburgh territory. In addition, tech- 
nical representatives will provide service 
and consultation for ACP customers in 
the new central U. territory. 





Survey Expanded Facilities 


Looking over the new California headquarters 
of Bethlehem Supply Company are, left to right, 
J. R. B. Freeman, general manager of sales; 


Wendell Jones, vice-president and general 
manager; and H. W. Robinson, general manager 
of stores. In addition to the general office, 
Bethlehem will have at the new Los Angeles 
address extensive warehouses and pipe yard 
and machinery alterations, repair and assembly 
facilities. 
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RATES: 


Situation wanted ads, 6 cents per word. 
border, $12 per column inch; 


discount for two or more insertions of same copy in consecutive issues. 
17th of month preceding date of issue. Send copy and 
P. O. Box 2608, Houston, Texas. 


able in advance. COPY DEADLINE: 
checks to: Trading Post Section, World Oil, 


Regular Classified (undisplayed) set in this size type: 


Minimum 


12 cents per word, 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 


Display ads, set in suitably larger type with ruled 
situation wanted display ads, $6 per column inch. Ten percent 


All classified ads pay- 








HELP WANTED 





® EXPERIENCED Petroleum Engineer. A 
technically trained and experienced petroleum 
engineer is needed for unit operations, Must 
be a graduate petroleum engineer with sev- 
eral years in actual field operations in addi- 
ticn to general petroleum engineering experi- 
ence. Anyone interested, with these qualifica- 
tions, please reply to Box 95-W, WORLD OIL, 
Houston, Texas. 





Petroleum Engineering 
Graduate 


some oil field experi- 
ence in the Southwest who may be 
interested in reservoir study, pressure 
maintenance, water flooding, gas re- 
pressuring, field supervision, core anal- 
ysis, and appraisal work in conjunction 
with our small well established con- 
sulting petroleum engineering firm in 
North Texas. Adequate compensation 
with advancement. Include personal 
data, snap shot, oil field experience, 
scholastic standing, when available, 
martial status, draft or service pros- 
pect, etc. in your letter to Box 97-W, 
c/o WORLD OIL, Houston, Texas. 


Preferably with 














SITUATIONS WANTED 





SDYNAMIC drilling manager, formerly tech- 
nico-commercial representative of an import 
American firm wants to have a Europe- 
Africa representation for Oil Field Rigs, di- 
verse core drills, oil-well tools and control 
apparatus. Box 96-W, WORLD OIL, Houston, 


Texas. 





Production Geologist 


Thirty-five; fifteen years’ experience in 
various phases of oil production in 
U. 8., Canada, South America. Cur- 
rently senior geologist with major com- 
pany in South America. Seeking con- 
nection with organization having active 
development program. Prefer foreign, 
but will consider domestic assignment. 
Geologist or Petroleum Engineer. Box 
84-W, WORLD OIL, Houston, Texas. 








FOR SALE EQUIPMENT 








GAS BOOSTER COMP.— 


3 new 13” .Worth, HB ea. connected to 
H-2000 Le Roi Eng. complete with scrubbers, 
aftercoolers, instruments, & safety equip. 
Will handle 2 million from 10 Ib. to 800 Ib. 
3 stages—intermediate pres. 55 Ib. & 225 Ib. 
Ideal for gas lift—Customer out of gas— 
will sacrifice, 

2 new 13” Worth, HB, connected to L-3000 
Le Roi Eng. Will handle 2 million from 15 
lb. to 275 Ib. Will take gas payout, or rental 
deal. 

Other Comp, Equip. to your spec. 

2” & 2%” Alcoa Alum. Line Pipe in 
stock. 


Carson Machine & Supply Co. 


202 S. E. 29, ME 8-1511, Oklahoma City, 
or 1002 Daniel Bidg., CH 2-8338, Tulsa 














BUSINESS SERVICE 





© Delaware Corporations formed and serviced. 
Inquire without obligation. American Guar- 
anty & Trust Company, 910 West Street, Wil- 
mington, Delaware. 





Well organized, well established oilwell 
drilling contractor desires the manage- 
ment and supervision of oil properties 
in West Texas, Central Texas, and New 
Mexico. Can provide complete handling 
of oil properties, from acquisition to 
production. No properties too small, 
and none too large to handle. Inquiries 
from independents, groups, small or 
medium sized oil companies invited. 
Write, wire, or call collect for further 
information. 
MAKIN DRILLING COMPANY 

P. O. Box 1628 146 Allen Building 
Hobbs, New Mexico Midland, Texas 
Phone 3-3141 Phone 2-2962 














MISCELLANEOUS 














FOR LEASE 








Chemical Laboratory Building 


For lease, approximately 4,000 square 
feet, air conditioned, partially equipped, 
including complete dark room, Private 
parking lot adjoining. 2507 North Boule- 
vard, Near Kirby Drive, Houston, Texas. 


CALL: J. N. HENDERSON 
Monday Through — 
9:00 A.M. to 4:00 P.M 
CApitol 5-3141, Ext. 460 
Or Write: 
Gulf Research & Development Corporation 
P. O. Box 2100, Houston, Texas 





CUBAN OIL 


Our organization can obtain oil conces- 
sions, farmouts, join in the financing of 
oil developments, handle all Government, 
corporate, legal, fiscal, banking, ac- 
counting, labor, and all local matters 
relating to the oil industry. 

Solicit our report on oil possibilities in Cube 


VALORES PETROLEROS, S.A. 


irr g@ 4 CUERVO pee 
CALLE O #60 SU 72 
VEDADO, HAVANA, Cush 


Cable address: PETROLEROS, HAVANA 
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FORGED STEEL 
HIGH PRESSURE 
PLUGS WITH 


Dry Seah 


TAPERED THREADS 


Both CAPITOL square head 
and hex head solid plugs 
‘ ~have dry seal tapered 
threads to assure safe, per- 
manent high pressure in- 
stallations. Individual thread 
_ protectors for maximum pro- 
| tection. Conveniently pack- 
a aged for easier handling. 


Square Head Solid Plugs 
sizes 1” thru 2”, all forged 
steel. Hex Head Plugs sizes 
Ya” thru 2” machined from 
solid bar. 


aly 


You'll like these 
_ thread protectors, too! 
i 











(SF; 


YUL 


MFG. & SUPPLY CO. 
COLUMBUS, OHIO 





—— 





| COUPLINGS — NIPPLES — UNIONS — RADIANT 
HEAT FITTINGS — FURNACE COILS — 
WELL SUPPLIES — STEEL PIPE FITTINGS 
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SQUEAKS from the 


Six Please 


A married man on a business trip re- 
laxed by enjoying a lively weekend with 
a blonde. After returning home he was 
visited by a shifty looking man who said, 
with the innuendo of a professional black- 
mailer, ““Remember that trip you took and 
that blonde? It happens that I have pho- 
tographs of everything you did.” 

The business man gulped, “Everything ?” 

The blackmailer spread a half dozen de- 
tailed snapshots on the desk and said, 
“Here they are. What are you gonna do 
about it? 

“Well,” drawled the business man cooly. 
“T’ll take one of those, and five of this 
one. Can I have them tinted?” 


Why Bother? 


Just after Jake was admitted to the 
hospital, he heard a knock on the door of 
his room. He called out for whoever it was 
to come in, and in came a snappy little 
woman. “I’m your doctor,’ she said. 
“Take your clothes off, please,” 

Jake asked her if she meant all of them 
and she told him that’s just what she did 
mean. So he took off all his clothes and 
she examined him: nose, throat, chest, 
stomach, thighs, feet. When she got 
through she announced, “You may get 
into bed. Do you have any questions ?” 

“Just one,” said Jake. “Why did you 
knock ?” 


Good Reason 

A drunken man staggered up to a hotel 
desk late one night and demanded another 
room. 

“But you have the best room in the 
house, sir,” answered the clerk. 

“T don’t care,” was the stubborn answer, 
“IT want another room, and I want it 
quick.” 

Realizing that it would do no good to 
argue or reason with him any further, the 


BULLWHEEL 





clerk turned to the bellboy and said: 
“Move this gentleman out of 505 and put 
him in 508, right away.” 

Completely satisfied, the inebriated guest 
moved toward the elevator, offering no 
word of explanation or thanks. 

“Just a minute,” said the clerk. 

“Would you mind telling me, sir, why 
you don’t like room 505?”, not expecting 
a sensible answer. However, he got one. 

“The damn thing’s on fire.” 


Born Too Late 


Mother was telling her small son about 
the good times she had when she was a 
little girl—riding a pony, sliding down a 
haystack, and wading in a brook at the 
farm. 

“Mother,” he said at last with a sigh, 
“T wish I'd met you earlier!” 


Movie Star 


The two drunks decided to while away 
the time playing a guessing game called 
“Movie Star.” The first drunk began: 

“I’m five feet four, with long blonde 
hair, seductive green eyes, a 38-inch bust, 
24-inch waist, and 36-inch hips. I’m sultry 
and languorous, with moist, pouting lips 
and peaches and cream complexion. Who 
am |?” 

“Never mind who you are,” screamed 
the second drunk. “Kiss me!” 


Take Your Choice 


Rastus and Liza were married but a 
short time when he came home with a 
big washtub, a washboard and a handsome 
three-foot mirror. 

“What’s all that junk you got there?” 
Liza asked. 

“You kin take your pick. You kin take 
the tub and washboard and go to work, or 
you kin take the mirror and set down and 
watch yourself starve,” Rastus explained. 
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New Tools ¢« e e 
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Deep Penetrating M-3 Guns 
Regularly Used to Perforate 
Toughest Limestone 


McCullough M-3 Bullet Perforators 
firing improved Ogival Bullets are be- 
ing used regularly to gain effective 
penetration in one of the deepest pro- 
ducing fields in Canada. 

These wells range in depth from 
8900’ to 9100’. 5%” O.D. 15.5 Ib. or 
17 Ib. casing is cemented in 9” hole. 
Producing formation is the tough Mis- 
sissippian Limestone with variable 
porosity, much of it below 10%, and 
with low permeability. 

34” O.D. M-3 Guns are used, firing 
a uniform pattern of four holes per foot, 
and resulting in fine producers. 

McCullough M-3 Bullet Perforators 
are called upon again and again to do 
the toughest jobs. Solid steel gun bodies 
that give great strength and permit the 
use of the most powerful perforating 
powder loads, simultaneous firing that 
provides a uniform hole pattern and 
utilizes the full power of the gun on 
every shot, and improved Ogival Bul- 
lets are a few of the reasons why you 
get deepest penetration. 

For best results, call for McCullough 
M-3 Guns, “hardest shooting bullet 
perforators in the world.” 





. ‘ ad ot 
More power, deeper penetration, simultaneous firing, a 
uniform hole pattern—all combine to get the results you want— 
MORE OIL! Always specify McCullough M-3 Bullet Perforators. 


Mic Callough TOOL COMPANY 
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Solid Steel M-3 Guns Chalk-up 
Amazing Record Breaker 


Powerful McCullough M-3 Guns Fire 
9738 Improved Ogival Bullets 
in One Well—One Job—Rig Time, 117 Hours 


McCullough gun perforating crews, using hard shooting, deep pene- 
trating M-3 Bullet Guns, have again broken their record for shooting the 
most holes in one well on a single job—and turning in a fine producer, 
to boot! 

9738 improved 4” Ogival Burrless Bullets were fired in several pay zones. 
Total depth was 9510 feet and 7” O.D. 26 Ib. and 29 Ib. N-80 casing had 
been cemented through the productive intervals. Guns used were the 4%’ 
O.D. M-3 Bullet Perforators ...the world’s best! 

The well started flowing after perforating began and made 1700 barrels 
of oil during the job. A blowout preventer had to be used to keep the well 
under control, indicating the extent of the problems overcome to accom- 
plish this all-time record. 

Records like this can only be established by M-3 Bullet Guns; the 
original solid steel bodied bullet guns that fire all shots at one time and 
gain deeper penetration than any other bullet gun. These guns save valu- 
able rig time on any perforating job. On jobs over 100 holes the saving 
is substantial. On this record breaker the 
operator realized a tremendous saving; 
McCullough crews fired an average of 
83 burrless bullets per hour. 

All 9738 bullets shot in this well were 
improved ogival McCullough Burrless. 
Bullets. The entire perforated zone was 
scraped on a single run. The scraper 
came out without a scratch—no damage 
from burrs or bullets; and the zone 
washed perfectly! 

This entire operation was as smooth as 
silk—a fine tribute to the skill and ef- 
ficiency of McCullough gun crews and 
to the excellent completion program es- 
tablished by the oil company’s engineers. 





LOS ANGELES 
HOUSTON 


Cable Address: MACTOOL EDMONTON 
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“No, what does it look like ?”’ 
“Well, in most places it looks quite a 
lot like Ruth.” 


TECHNICAL CONSULTING 
F \. PRODUCTION ENGINEERING 
\ SERVICE, INCLUDING 


CABLE ENGINEERING ) cone anacrsis 


Reason Enough 
Mary: “Sometimes my Dad takes things 
apart just to see why they won’t go.” 
George: “So what?” 
Mary: “So you'd better go.” 


YOURSELF 
SECON DARY 


RECOVERY 
IS LIKE... 


Neighbors, 
“Where in hell have I seen you before?” 
“What part of hell are you from?” 


The Big Surprise 


Uncle: “You boys of today think too 
much about money. Do you know what I 
was getting when I married your aunt?” 

Nephew: “No. And I bet you didn’t 
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either.” 
Beatitude 
; WORLD OIL Blessed are the deaf because they cannot 
Trial-and-error methods “I've never had to buy a derrick since hear the dumb. 
usually cost ‘Texas Slim’ came to work for me.” 
Y you more Definitions 
Ai than the services of —— The difference between a New York 
‘ N de P : millionaire and a Texas millionaire is the 
competent, experienced First Lunatic: “Betcha you can’t climb New Yorker counts his dollars while the 
° up that beam of light that’s shining in the x: rei 6 
engineers. i Hor anally Texan weighs his. 
Second Lunatic: “Do you think I’m , 
crazy? I’d get half way up and you'd turn Time Is Important 
QoLeum ENGINng ; 
oniniies « a> it off. Jane: “Mary, who was that man I saw 
rou kissing last night?” 
ESTIMATES CABLE ENGINEERING ates tes de en 
DESIGN \\ ce .s Specialty Painter Mary: ‘“‘What time was it? 
INSTALLATION ga Cota raucs, 1 “So your brother is a painter?” 
SUPERVISION ecuy..° 99 i 
Yup. a : Ignorance Is Bliss 
Paints houses? The Archbishop had preached a fine 


“Nope, paints men and women.” 
“Oh, I see, he’s an artist.” 


| “Nope, just paints men on one door Two old Irishmen were heard coming out 
eins 2g ; . of church commenting on the address. 
rove y s | and women on another. “Tis a fine sermon his Riverence would 
age be after giving us,” said one. 
Sure Way “It is indade,” was the quick reply, 
Client: “How can I get this message to “and I wish I knew as little about the 
= nuts, screws,"frozen"parts | every married woman ?” matter as he does.” 
4... . without breakage! Publicity Man: “Simple. Address letters 
si to every married man and mark them all How Else? 
‘personal’. 


sermon on married life and its beauties. 










Drunk: “Ho! Lady, you got two ver 
beautiful legs.’ 





| . . . ne . 
| Some Similarity Girl (snapping): “How would you 
“Have you seen Ruth’s new evening know?” 
A powerful blend of quick- gown 2?” Drunk (brightly): “I counted ’em.” 


acting solvents that frees 
“frozen” parts without 
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metals and alloys. ene 
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Makes all assemblies 
leakproof and pressure- 
tight. Easy to apply with 
brush-in-handle. 





@ NON-SOLVENT—WILL NOT HARDEN 
@ WILL NOT SHRINK, CRACK OR CRUMBLE 
@ HEATPROOF AND VIBRATION-PROOF 


. a 
A 
Ay 


| 
Get them ot Industrial or Oil Field | WORLD OIL 
| 





upply Houses. 


“You'll notice the prominent lines, the three-dimensional effect—the desirable features of 
| any structure.” 








RADIATOR SPECIALTY CO. 


Ch tt 
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“Congratulations, Smith. A novel idea.” 







WORLD OIL 











Sad Fate 

Two old friends met for the first time in 
several years. 

“Hear about poor old Ed? He dropped 
dead outside of Murphy’s bar.” 

“Going in or coming out ?” 

“Going in.” 

“What a terrible tragedy.” 


Had Help 

Teacher: “Why was Solomon the wisest 
man in the world?” 

Pupil: ““Because he had so many wives 
to advise him.” 


How Cordial? 
Recipe: The way to 
cordial—Buy her a drink. 


make a _ peach 


Words in Her Mouth 


Girl: “I'll never go out with a ventrilo- 
quist again!” 

Mother: “Why not, dear?” 

Girl: “Last night he sat me on his 
knee and you should hear the things he 
made me say!” 


Must Be Drunk 

“Are you positive the defendant was 
drunk,” growled the judge, “and why are 
you so certain?” 

“Well, replied the officer, “I saw him put 
a penny in the patrol box, look up at the 
clock on the city hall and shout, ‘Gad, I’ve 
lost 14 pounds.’ ” 
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Some Indication 

“What makes you think your wife is 
getting tired of you?” 

“Every day this week she’s wrapped my 
lunch in a road map.” 


Near Miss 

A big Indian had just ordered a ham 
sandwich at a drug counter and was peer- 
ing between the slices of bread when he 
turned to the waiter. “Ugh, you slice ’em 
ham ?” 

The waiter replied, “Yes, I did.” 

“Ugh,” grunted the Indian. “You damn 
near miss ’em.” 


That Long? 

Eight years working for the firm—never 
late—never absent—then one morning he 
came in an hour and a half late, his 
clothes torn, his face and hands scratched 
and bloody. 

Asked the boss, ““Why are you late?” 

“T leaned out the window and fell three 
stories!” 

“That took you an hour and a half?” 


Sure Thing 

A man appeared in a newspaper office 
to place an ad offering $100 for the return 
of his wife’s pet cat. 

“That’s an awful high price to offer for 
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SCRATCHERS 


and 
CENTRALIZERS 





eas 


Removal of mud 
cake and preven- 
tion of channel- 
ing are required 
for good primary 


cementing. 
B and W intro- 
duced the first 


scratchers to the 
oil industry in 
1939 ... and in 
1946, the first 
latch-on central- 
izer, with the 
Kon-Kave bow 
for extra center- 
ing strength. 


These tools, 
part of Band W’s 
complete line of 
primary cement- 
ing tools, help 
assure proper 
hole conditioning 
for a good cement 
job. 








B and W Multi-Flex Scratcher 

B and W Hinged Nu-Coil Scratcher 

B and W Rotating Scratcher, Multi-Flex type 

B and W Rotating Scratcher, Nu-Coil type 

B and W Latch-On Centralizer with Kon-Kave Bow 
B and W Latch-On Stabilizer 

B and W Stabilock 


Be Wace. 


Well Completion Specialists 
GULF COAST WEST COAST 


Box 5266 Box 3751, Terminal Annex 
Houston 12, Texas Los Angeles 54, Calif. 


a cat,” the clerk suggested. Phone WA 3-6603 Phone DA 4-1106 
“Not this one,” said the man. “I 
drowned it!” oad 
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What's New In Equipment 








Two AC Motor Lines 


Two new lines of enclosed, non-venti- 
lated, fan-cooled motors have been an- 
nounced by General Electric’s Small In- 
tegral Motor department. Designated as 
Standard Enclosed and Severe Duty En- 
closed, the new AC lines will replace a 
single line of one through five-horsepower 
motors. 

The Standard Enclosed motor (left) 
features a steel conduit box and fan cover. 
The conduit box has keyhole mounting 
for quick and easy installation. Mounting 
screws need not be removed. A half-inch 
conduit hole with a three-quarter inch 
knockout is provided for versatility. The 
conduit box is gasketed with cork neo- 
prene. 

The fan cover, also of steel, is lighter, 
more rugged and easier to realign on re- 


Drilling ® Production °¢ Exploration 





assembly. Cast iron, for rigidity, is re- 
tained on the rest of the enclosure. 

Both new lines feature longer perma- 
numbered leads for use with time-saving 
wire nuts. Every enclosed, foot-mounted 
motor is equipped with a lifting eye. 

The Severe Duty line (right) is the 
same basically as the standard line except 
for certain features which make is suitable 
for use in corrosive or excessively moist 
atmospheres: all threaded parts are coated 
with a special lubrication to prevent 
threads from seizing; neoprene-sealed 
washers on the through bolts and a new 
type shaft seals give additional protection; 
the conduit box and fan cover are of cast 
iron for greater corrosion resistance. 


For more data, circle No. El on Reader’s 
Service Card, last page this issue. 








Rubber Tanks 

A watermelon-shaped rubber tank has 
been developed by the Aviation Products 
division of the Goodyear Tire & Rubber 
Company for bulk transportation and 
storage of fuels and other liquids. Called 
the Rolli-Tanker, the container is an un- 
conventionally-shaped tire of nylon cord 
and tread stock construction with fuel- 
proof inner lining. Although the tanks can 
be built in a range of sizes, 3/2 by 5-foot 





models having been tested by the company 
to date. These have a 250-gallon capacity 
and weigh 40 pounds deflated. 


Mounted on hubs and axles to permit 
easy handling, Rolli-Tankers may _ be 
towed manually or by vehicle. The con- 
tainers have excellent flotation character- 
istics because of extremely low ground- 
bearing pressure. Only 30 pounds of draw- 
bar pull are needed to roll the storage 
units. 


Filled containers can be towed either 
singly or in tandem arrangements behind 
any vehicle equipped with a trailer hitch 
without affecting the vehicle’s gross 
weight. Low footprint pressures permit 
them to be drawn easily over unprepared 
surfaces, such as rocky, uneven terrain, 
swampy soil and sandy areas. Pliable con. 
struction of the tankers conform to the 
shape of obstacles over which they pass. 


For more data, circle No, E2 on Reader’s 
Service Card, last page this issue. 


7. 
O-Ring Flange Unions 

W-S Fittings division, H. K. Porter 
Company, Inc., now is offering a line of 
2-bolt and 4-bolt flange unions with O- 
Ring seals. The O-Ring provides a tight 
seal against fluid pressure; flanges are 
made of high strength forged steel with 
high tensile studs. 

The unions are available in 3000-pound 
class in both screw-end and socket-weld- 
ing types. The 2-bolt unions are available 
in sizes 44-inch to 1% inches; 4-bolt unions 
in sizes l-inch to 2-inch. O-Rings are 
available in a variety of precision molded 
materials to resist a wide range of service 
conditions. 


For more data, circle No. E3 on Reader's 
Service Card, last page this issue. 


Long Slips 

New Deal Speciality Company has an- 
nounced new long slips for the running of 
long strings of casing in Butler Spiders. 
They are installed the same as regular 
length slips are installed. No adapters are 
required. 

These new button type slips contain 25 
percent more buttons, and the new, lon 
conventional type slips provide the neede 
extra gripping surface. 

(This item supplements New Deal Spe- 
ciality Company, Inc., data on Pages 2644- 
2649 of the Composite Catalog, 2\st 
Edition. ) 


For more data, circle No. E4 on Reader’s 
Service Card, last page this issue. 


Waste Heat Evaporator 


Fresh, pure water from sea water at the 
cost of 33 cents for 1000 gallons now is 
possible with the Cleaver-Brooks Com- 
pany’s waste heat evaporator. Utilizing 
waste heat from a ship’s diesel engines, 
the evaporator in effect raises diesel ef- 
ficiency from 30 to 60 percent in produc- 
ing an abundant source of pure water for 
shipboard or offshore rig use. 

The evaporator makes use of normally 
wasted heat dissipated in jacket heat, lube 
oil and diesel exhaust. It produces an 
abundant source of fresh water in direct 
proportion to waste heat available. At less 
than 80,000 BTU per minute, the four- 
stage evaporator will produce 1500 gal- 
lons per hour of pure distillate. Operation 
is relatively simple and maintenance free. 


For more data, circle No, E5 on Reader’s 
Service Card, last page this issue. 


Save time! Keep informed! Circle numbers on Readers’ Service Cards, last page this issue 
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BETTER RADIOISOTOPE SERVICE 


= ACTIVITY 
INCREASES 











Cement Top 
Location 


°° 











TRACEOIDS 
and 
TRACESOLS 
for the 
PETROLEUM 
INDUSTRY 


Now you can apply radioactive 
tracers to help solve your pro 
fof U ben dela elae)e)l-1aal-wam a-let-lar- le) 
leader in developing radi 
topes for industrial use 
prepared to furnish TraceSo 
(gases and soluble compou 
and TraceOids (a wide variety 


{ 
: ‘ 
materials with variable density 
and particle size), specially de 
veloped for se in exe titel, 
Tale me ialiilal-a@me) eleia-Balelan- 
TraceOids ale Maen a: ence) 
useful to the petroleun 
for example, as tracer: 
ate and control water fl 
oil fields for se rarer la’ 
operation, to test Iw 
cement for leat 
mud to determine 
bility of the 
drilled pale 
similar operatic 
These short 
can be shipped t 
'M-lelele- hela, 
rexelial e- anyw 
States OF Tar 
; Waals al 4 
Tracerlab's w 
the use of fa Le nlelb-10) 60) es 
dustry is your assurance 
TraceOids and TraceSols 
help you eal elichacm 2e)eeeil-ilem cela. 
quickly and accurately For your 
copy of Tracerlab's catalog fel: 
ronalelial 4 TraceSols and TraceOid 
in detail, write today 


je experienc 








WASHINGTON - NEW YORK - CHICAGO - CLEVELAND - PARIS - LOS ANGELES - PHILADELPHIA 


May, 1956 


Tracerlah GB 
A ATLPET 


2419 South Boulevard, Houston, Texas 
2030 Wright Avenue, Richmond 3, Calif. 
130 High Street, Boston 10, Mass. 











ROLO WELLCHECKERS 


*PATENTS ISSUED AND PENDING 





Offer YOU complete units which sepa- 
rate and meter your production. These 
compact units are completely piped and 
ready to operate, simply by connecting the 
inlet and outlets to your piping. 

Facilities to measure gas are provided, 
as well as the new, efficient ROLOCHECK 
Meter to meter the oil. And, as an optional 
accessory, a free water knock-out can be 
included, with a ROLOCHECK Meter to meter 
the free water. 

The Rolo Automatic Sampler makes it 
complete—this optional accessory automati- 
cally samples each dump of the ROLOCHECK 
Oil Meter, giving you accurate information 
on the emulsified water percentage in 
the oil. 


These Rolo Wellcheckers can | 
ployed ‘ok. Hate thvateltiel| oJ elelgeniel 
Uialittniclam-tolaain\4-1i Panel h alale nme! 
aciaelae Me) mein 2-) |i ol gelolela 
Hale Me cobaallalelilale Mela olactellailola 

Or they can serve as tes 
i iiaallatehilate Mnial=mal-icte Mn celi 


Tela SoMa lale MA 4iaeie oll ellale 





For further information, contact your 
nearest representative or us directly. — 
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NEW EQUIPMENT. . . Engines 


Hercules Motors Corporation has begun 
production on four new series of gasoline 
and diesel engines to augment its lines of 
spark and compression ignition engines. 
The four types now available are the 
light-weight, high-speed L-head gasoline 
engines; the line of solid injection, turbu 
lence chamber type of diesel whose high 
speeds make them adaptable as gasoline 
engine replacements and as optional power 
in many applications; the new line of 
overhead valve gasoline engines, known as 
the G. O. Series, available in three bore 
sizes in both four and six-cylinder con- 
struction; and the new line of direct in- 
jection diesels, known as the D. D, Series, 





— . yer microroentgen per hour. The detector also available in three bore sizes in four 
Scintillation Counter cety consists of fone sodium-iodide crys- and six-cylinder construction to match the 

tals using magnesium oxide reflectors and G. O. Series. 

One of the most sensitive instruments quartz windows. Each crystal has a diam- In the new GO and DD Series, engines 
for measuring radiation intensity, the eter of five inches and a thickness of two of like size not only are interchangeable 
Mount Sopris Instrument Corporation’s inches. as units, but the planned program of in- 
new scintillation counter has a sensitivity For more data, circle No. E6 on Reader's ‘terchangeability is further carried out in 


common parts and components, extending, 
in some cases, over the range of 12 motors. 
(This item supplements Hercules Motors 
Corporation data on Page 2268 of the 
Composite Catalog, 21st Edition. 


FOR WORKOVER RIGS SLIM-HOLE DRILLING | For more data, circle No. E7 on Reader's 
CORING GEOPHYSICAL DRILLING Service Card, last page this issue 


GET LIGHT WEIGHT SWIVELS [ieeienan. 

A light, portable drilling rig for geo- 
physical operations has been introduced 
ss by Exploration Equipment Company. De- 

K N ¢ mountable, the new rig easily is trans- 
ported into areas which cannot be reached 


| . . 
| by truck mounted equipment. It weighs a 
| total of 320 pounds. 


of approximately 600 counts per second Service Card, last page this issue. 








XV SERIES SWIVELS are 
produced in six sizes for 
capacities of 15,000 to 
87,000 Ibs. at 100 rpm. 


ALLOY STEELS assure 
strength with minimum 
weight. 


OVERSIZE WATER- 
COURSES permit circula- 
tion of more drilling fluids. 


Featuring light-weight swivels, the MOLDED RUBBER COM- 
King line also includes circulating i POSITION PACKING elim- 
heads and wire-line strippers. | inates stuffing boxes. 


King KM Swivels are designed for HARDENED WEAR BUSH- 
drilling with chain or cable pull- INGS, MULTIPLE BALL 
down means and are intended as BEARING UNITS, SEALED 
replacements ll popular makes of HOUSINGS. 

pull-down type rigs. There are three 


sizes in the KM series. Available with conventional 


bail or elevator shank. 


Recommended for slow to mod- 
erate rotation speeds. 


, 3-AR and 4-AR CATALOG 
Wire-line Strip- 
pers are safe, 
economical tools 
for wiping swab- 
bing lines, cor- 
ing lines, etc 


For complete inf 
wethe wite or phone for King 
Catalog No. 54-55 

Please order through 


your supply store 








KING GCiL TGOLS | 


Export: R. S. Stokvis & Sons, 14 Battery Place, New York, N. Y Plant: Box 15146, Houston 20, Texas, ORchard 3-342! For more data. circle No. E8 on Reader’s 
a, No. é s 
| Service Card, last page this issue. 
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om ie ow are: Tandem Pipe Wiper 


Byron Jackson announces a series of 
integrally-molded PB tandem pipe wipers 
in 14-inch and 17-inch OD sizes, either 
of which may be cut out to fit any drill 
pipe. 

Outer flanges are reinforced with two 
flexible metal rings which contribute to 
the over-all flexibility of the wiper and 
avoid any tendency for deforming or bend- 
ing if the wiper is cocked or snagged at 
the master bushing or riser. Narrow ribs 
around the perimeter allow maximum 
flexibility in the thin webs of the wiper. 
This, together with reinforced, heavy wip- | 
ing edges and reinforced relief slits, as- | ; : 
sures long service under all conditions, 

Three drainage slots provide unrestricted For more data, circle No. Ell on Reader’s 
mud flow even with the most viscous muds. Service Card, last page this issue. 


















Vit ath 16 J) 
“Any Way You Look 
At It, It's TOPS—" 















HOW LONG... . do you wait for 
your Block to FALL after racking 
each stand of pipe? 





SAVE: seconds per fall. 
SAVE: minutes per trip. 
SAVE: hours per well. 


Core Drill 


An improved miniature core drill has 
been placed on the market by Du-Jac 
Manufacturing Corporation. Called the 
Mini-Drill, it is a portable diamond core 
drilling rig which drills a 1%4¢-inch hole 
for a ¥Y2-inch core in a five or ten-foot bar- 
rel. It will drill through solid rock to pro- 
vide core samples. Weighing approximately 


Si f So all 

400 pounds and with a 100-foot drill stem, 

it is easily carried by men, mule pack, jeep ANY WAY YOU LOOK AT IT 
or plane. 

A constant feed drill head assures con- IT’S 

tinuous drilling, and rate of advance is ad- 2 * Se. 2 
justable. The drill head is hinged for quick 
retraction; the positive drive feed and au- 


Illustrated left: McKissick Traveling Block 
designed and built for SPEED! 


Streamlined, smooth flowing lines eliminate all projections. 


tomatic drilling retraction feed screw from No catching on derrick girts. 
one clutch. The core tube is a water- 
jacketed swiveling type. Heavy center plates divide each sheave and distribute load over entire 





Over-all length is 36 inches; over-all 
height to crown block is 12 feet; and over- 
all width is 24 inches. It operates on a 
gasoline engine. 

For more data, circle No. E9 on Reader’s Extra heavy weighting at lower end of block gives better balance for 


Service Card, last page this issue. straight non-wobbling falls. 


block, eliminates center pin deflection. 





Patented E-Z opening guards — Easy exposure of sheave cluster 





Power Tubing Tong 

Byron Jackson announces the addition 
of a new lighter-weight Hydratorc tubing 
tong to their line of power operated oil 
tools. Designated the Model S, the new \ 5 SHEAVE, 450 TONS — 14,000 LBS. 
tool will be a companion tong to the pres- S 6 SHEAVE, 500 TONS — 16,000 LBS. 
ent Model R Hydratorc. The reduced 
weight contributes to easier handling, and 
the BJ roll-over feature is provided for 
reverse operation, 

(This item supplements Byron-Jackson, 
Division of Borg-Warner Corporation, 
data on Pages 905-1068 of the Composite 
Catalog, 21st Edition.) 


for quick reeving. 





For more data, circle No. E10 on Reader’s 
Service Card, last page this issue. 
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Guy Service and 
Drilling Rigs this 
Fast Safe Way... 








Cut your installation costs, 
save time and make certain 
that rigs are safely guyed with 
Chance Screw Anchors. 
Tough, all-steel construction 
stands up in rough use and 
reuse. Screws into the ground 
in a hurry. Can be easily re- 
moved when the job | 





is done or left intact 
for future use. Holds 
up to 11,000 pounds 
in average 









soil 





Tyo) | Easily Installed 
yi f 
ame |/\) J) 














Send for catalog show- 
ing oil industry appli- 
cations of Chance Earth 
Anchors. 


fs A: B-CHANCE CO- 


+ CENTRALIA, MISSOUR! 
16@] 1@), 1f@ nme), bf) i emma \.F ter 





Stitt "X"’ Type Sour Gas 
plugs resist corrosive 


action of sour gas — last LONGER 
months longer— require 


fewer changes—cut “down” time. It's not 
the plug price, but the “change cost” that’s 
important! Stitts cost a little more — save 
hundreds of dollars per engine per year. 
Factory equipment in Clark, Cooper-Besse- 
mer, Worthington, other leading engines. 


Write for Field Test Reports 


ALE $1 Gap Gauge 
STITT Ignition Company 





Columbus 1, Ohio 


Get STITTS From: 
BELL ENGINE SERVICE JNO. MULLER CO 
BETHLEHEM SUPPLY CO. REAGAN EQUIPMENT CO 
CLARK BROS. CO WAUKESHA ENGINE & EQPT. CO. 
COOPER-BESSEMER CORP. WAUKESHA-PACIFIC 
HOPEMAN EQUIPMENT CO WAUKESHA SALES & SERVICE Inc. 
INGERSOLL-RAND CO WORTHINGTON CORP 
MAGNETO IGNITION SERVICE R. ANGUS (ALBERTA) Lid. CAN 
and Supply Stores Everywhere 
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NEW EQUIPMENT .. . 
Mud Pump 


Gardner-Denver 
Company has in- 
creased their GX line 
of mud pumps with 
the addition of the 
500-horsepower model 
GXN. The new model 
is a 14-inch stroke 
pump with 7% -inch 
diameter fluid cylin- 
ders. It has been de- 
signed with heavy- 
duty bronze sleeve 
jackshaft bearings, ec- 
centric and crosshead 
pin bearings. The 
connecting rod has 
been designed as one 
piece to eliminate 
possibility of bolt fail- 
ure under load. 

Two chain driven positive displacement 
pumps, assembled in the completely en- 
closed power end, insure a supply of lubri- 
cating oil to the bearing surface. A packed 
oil-stop head and large piston rod baffle 
prevent mud from entering the power end. 
The piston rod extension is threaded and 
locked in the crosshead to prevent parts 
from working loose. 

When operated at the recommended 
speed of 70 revolutions per minute with 
master size 7%-inch liner, the GXN dis- 








places 666 gallons per minute, and is suit- 


able for pressure up to 1094 pounds per 
square inch. With reduced size liners, the 
handles up to 2435 


pumps pressure 


pounds. 

(This item supplements Gardner-Denver 
Company data on Pages 1869-1888 of the 
Composite Catalog, 21st Edition.) 

For more data circle No. E12 on Reader’s 
Service Card, last page this issue. 





PRODUCTION 


acne pang ae 


Pumping Cycle Analyzer 


Meter Services has announced 


Austin 


| that a pumping cycle analyzer has been 





designed to determine the producing cycle 
of an electrically powered pumping well 
so that the on and off periods can be bal- 
anced for reduction of power costs and 
capacity of the well increased. 

The device is compact, portable and 
weatherproof and it can be moved from 
well to well by a single operator. It will 
operate on 120/240 volts single phase, 240 
volts three phase and 480 volts three phase 
and will provide ample registration on 
motors ranging from 2 to 15 horsepower. 

The instrument consists of a graphic de- 
mand meter, potential transformers with 
voltage selector switch, current transform- 


ers with horsepower selector switch and 
3-conductor cable for connecting the de- 
vice in the circuit. 

For more data circle No. E13 on Reader’s 
Service Card, last page this issue 


Retrievable Valve Mandrels 


Camco, Incorporated has marketed new 
oval shaped Type KBM and KCM retriev- 
able valve mandrels for gas lift that per- 
mit separate running of two parallel strings 
of 2-inch tubing in 7-inch casing. This 
parallel string installation with all valves 
for both zones selectively retrievable pro- 
vides a full open tubing bore through 
which any normal wire line operation, in- 
cluding swabbing and perforating, can be 
performed. 

The new KBM mandrel provides a full 
open 1154¢-inch bore with valves in place. 
It accommodates Camco’s pressure oper- 
ated valves, with all valves selectively re- 
trievable. 

The New Type KCM mandrel has same 
maximum and minimum OD’s of 413¢@- 
inch and 22%0-inch as does the Type 
KBM. It is used for deeper lifting in ex- 
cess of 7000 feet with large bellows valves 
seated in the mandrel. 

These mandrels will withstand in excess 
of 6000 psi internal burst pressure and in 
excess of 5000 psi external collapse pres- 
sure. 

(This item supplements Camco, Incor- 
porated data on Pages 1080-1081 of the 
Composite Catalog, 21st Edition.) 


For more data, circle No. E14 on Reader’s 
Service Card, last page this issue. 


Circle numbers on Readers’ Service Cards on last page 


(For more data or advertised products, use Readers’ Service blue cards, last page this issue.) 
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Liner Adjuster Coupling 

An adjuster coupling that replaces the 
standard coupling on liner strings and pre- 
vents compaction or 
tension damage to 
liners and screens re- 
cently was introduced 
by Creighton Oil 
Tool Company. The 
adjuster coupling has 
a 2-inch stroke 
from 


up or 
down center, 
and two sets of shea 


make 


to provide one 


pins it possible 
shea 
point in tension and 
a different shear 
point in compression. 

The case is equipped 
with splines so the 
coupling is handled 
in the manne1 
standard solid 
A full range 


avail- 


Same 


as a 





coupling. 
of pipe 
pins to specifications. 


sizes is 
able, with shear 
This item supplements Creighton Oil 
Tool Company data on Page 1348 of the 
Composite Catalog, 21st Edition. 


circle No. E15 on Reader’s 


this issue. 


For more data, 
Service Card, last page 





Sight Flow Indicator 

A sight flow indicator which combines 
flow indication with positive check of 
back-flow has been introduced by Fischer 


& Porter Company. The device has a self- 
aligning soft seat flapper which prevents 
back flow. Two Y2-inch thick windows on 
opposite sides of the body fitting, remov- 
able for easy cleaning, show clearly 
whether or not there is a flow. The indi- 
cator does not measure rate of flow. The 
rugged through-bolted construction is 
suited for severe service in the process in- 
dustries and permits cleaning sight glasses 
without removing the unit from the pipe 
line. 


circle No. E16 on Reader’s 


this issue. 


For more data, 
Service Card, last page 





Chemical Injectors 


Texstream Corporation has supple- 
mented their chemical injectors series with 
two models of advanced design, the Series 
1200 (S-Beam type) and 3700 (gas driven 
type). An important change is in the in- 
jector pump head, now made of Meehanite 
castings instead of brass or bronze. All 
pump packings now are of Hycar. 

The new Meehanite head offers greater 
resistance to a wider range of corrosive 
action. It satisfactorily handles almost all 
compounds commonly used for emulsion 
breaking or corrosion injection service. 


For more data, circle No. E17 on Reader’s 
Service Card, last page this issue. 











Gas Pick-Up Compressor 


efficient riciprocat- 
ing compressor has been announced by 
The Cooper-Bessemer Corporation. V- 
angle compressors have been incorporated 
in the new unit which ranges in capacity 
from 100 to 300-horsepower. Ruggedly 
built and operated at a relatively slow 
speed, it provides the stamina needed for 
efficient operation under the most adverse 
condition. 


A compact, highly 


For maximum versatility, cylinders of 
the compressor can be mounted singly for 
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in tandem or as 
stages, adapt- 
ing the unit to a wide range of services. 

The compressor also can_ be skid- 
mounted to operate as a portable unit or 


compression, 
twin units for two or more 


single-stage 


can be mounted on a conventional con- 
crete base. It may be belt-driven from an 
electric motor or power-driven from a 


conventional gas or diesel engine. 

(This item supplements The Cooper- 
Bessemer Corporation data on Page 1345 
of the Composite Catalog, 21st Edition.) 


For more data, circle No, E18 on Reader’s 
Service Card, last page this issue. 
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M. M. Kinley Company 
Licensees 

ABILENE, TEXAS 

SERN BAGS, BRB... 0. oc csccccccveccees 2-533! 
BEAUMONT 

ET BubAcessdeoces cuca 5-7046, ZF 8-2023 

CASPER 

i ae Mn ew hcnceseseesccecenes does 3-5264 
CORPUS CHRISTI 

Tubokut Wireline Services............. 5-180! 
HOBBS 

Pt pie abd cas vacenantionssep és 3-5396 
MIDLAND 

Luceous Service & Eqpt................. 2-163) 
NEW ORLEANS 

PE a bcbbaboccodcccdéccsvoeias AU-7696 


OKLAHOMA CITY 
Rainbo Service Co...... ME 4-2131, ME 2-2024 
LIBERAL, KANSAS 


Rainbo porter aaa Main 4-3598 
PETTUS 

Eddie By  —_ Co. .16 or Beeville 1547 
WICHITA FALLS 

Hudson-Eads, Inc....... 2-3767, 2-8584, 3-4690 
WHITTIER, CALIF. 

Kline Wire Line Co............ OXford 3-273! 








4-5787 
MIDLAND 
3.3936 
VICTORIA 
Hillerest 5-1731 
BEAUMONT 
5.1958  ZF.78424 
HOUMA, LA. 
2-2147 7728 2-285 
IBERIA, LA. 
4-2674 
HOBBS, N. M. 
3.5059 
“LONG BEACH, CALIF 
NE 6-4666 
"LOS ANGELES, CALIF. 
JE-5261 
“VENTURA, CALIF. 
MI 3-4033 
“TAFT, CALIF. 


5.3244 
* Calif. Rep. Emsco Mig. Co. 


2-5323 


W4J.53395 


NEW 











MACCO 


OIL TOOL CO. 


1521 PRINCE ST., HOUSTON 8, TEX. 








UN 1-1253 
HO 5-7585 MI 9-0747 UN 4-0777 
MO 5-6809 UN 9-1397 UN 4-4939 
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flow control 


Provives 6 different sized 
choke inserts which are indi- 
vidually positioned in the line 
of flow by a fractional turn of 
the orifice-carrying disc... 
under constant flow and high 
pressure. 


The 6 graduated orifices are 
changed to a new range in 
minutes... without shutting-in 
the well. 


A positive shut-in is made 
by inserting a blank orifice. 







An entire lease is controlled esiiaiiahe and 
precisely in minutes through this battery of 
Willis Rotary Adjustable Chokes. 


Rotary Adjustable WILLIS OIL TOOL COMPANY 


3440 Pine Ave., Long Beach 7, California 
Houston: 2012 Taft Street Odessa: 100 N. Texas Street 











RP 


Handiest Locations 
in PITTSBURGH 


Hore! Py tts B urgl a 
PITTSBURGH, 


Diamond Street below , 


~ 







Py ae 











a 


The DORRCO MUD D-SANDER 


A new device for removing sand and 
abrasive solids from drilling mud. 










DD Right in the heart of 
the Golden Triangle— Hotel Pittsburgher 
400 outside rooms with bath. Large-screen television 
and radio at no extra charge in every room. Air con- 
ditioning. Two restaurants. AT7lJantic 1-6970 

Hotel Pittsburgher MOTEL 
Opposite Greater Pittsburgh Airport on Airport 


Parkway west. 56 air-conditioned rooms with large- 
screen television at no extra charge, tile bath, 





® Up to 20% faster drilling 
® Increases bit footage 







® Greatly reduces pump maintenance 






® Casing runs easier 






For full information, write 









SALT WATER CONTROL, INC. N private phone. Courtesy Py ww a, 
ers N car to and from motel. 
A Sid Richardson Development Company N AMherst 4-5152 
1211 Ft. Worth National Bank, Ft. Worth, Texas NSN JOSEPH F, DUDDY, GEN. MGR 


RRR 
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New Equipment Catalogs and Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Docks, Mobile Drilling 
Barges 


De Long Corporation has issued an illus- 
trated booklet describing De Long jacks 
and De Long technique ‘of dock construc- 
tion, of which the famous Texas Tower is 
one application. Other illustrated De Long 
installations include drilling platforms, 
piers and wharves. 

The De Long steel mobile drilling 
barges can be pre-fabricated anywhere in 
the world, in shipyards where costs are 
controlled. Then the De Long dock-barge, 
carrying its own installation gear, is towed 
to site. Units are now in service from the 
Arctic to the Tropics, including several 
drilling platforms in the Gulf of Mexico. 
The colorful booklet gives the complete 
story; predicts new applications to come. 


To get a copy circle No. E19 on Reader’s 
Service Card, last page this issue. 


industrial Hose Catalog 


An industrial catalog, released by Aero- 
quip Corporation, covers the full range of 
Aeroquip products: low, medium and high 
pressure hoses for air, water, fuel, lube and 
hydraulic applications, as well as special 
hoses for steam, LPG, Freon and _ fire- 
resistant hydraulic fluids and detachable, 
reusuable fittings and couplings. 

The catalog also provides answers to fluid 
line problems encountered by designers of 
machine tools, trucks, construction equip- 
ment, engines and other industrial products. 


To get a copy, circle No. E20 on Reader’s 
Service Card, last page this issue. 


Slush Pump Bulletins 

National Supply Company’s largest 
power slush pumps are described in two 
new bulletins which cover features, con- 
struction details, performance, and specifi- 
cations of the G-700 and G-1000 pumps 
respectiwely, These pumps are rated at 700 
and 1000 input horsepower and have bores 
and strokes of 8 by 14 and 8% by 16 inches. 


To get a copy circle No. E21 on Reader’s 
Service Card, last page this issue. 


Waste Heat Evaporators 

New Cleaver-Brooks Company heat 
evaporators transform sea water into fresh 
water at no fuel cost but utilizing the 
waste heat from diesel engines or gas tur- 
bines. Information on five models with 
capacities from 300 gallons per hour up 
to 2100 gph now is available in Cleaver- 
Brooks latest brochure, “Fresh Water by 
the Ton.” 

The brochure contains a comparison 
chart showing savings possible with a 
Cleaver-Brooks waste heat evaporator 
when compared to vapor compression or 
multi-effect evaporators and barged-in 
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water. It tells how offshore drilling opera- 
tors can save up to $25,000 a year by pro- 
ducing fresh water from sea water on 
board. at no fuel cost. 


To get a copy circle No. E22 on Reader’s 
Service Card, last page this issue. 


Valve Circular 


An illustrated circular, describing the 
new Luncor valve and fittings, first all- 
molded corrosion-resistant PVC valve de- 
signed by a valve manufacturer, has been 
published by the Lunkenheimer Company. 
Luncor PVC valves overcome disadvan- 
tages of other materials in handling a wide 
range of acids and alkalis and in resisting 
chemical attack and deterioration. A thor- 
ough series of tests and practical perform- 
ance in all types of corrosive installations 
have proved their suitability for the rigor- 
ous demands of piping systems handling 
corrosives. Detailed information including 
advantages, installation data and dimen- 
sions of Luncor PVC valves and fittings is 
contained in the new circular. 


To get a copy, circle No. E23 on Reader’s 
Service Card, last page this issue. 


Roller Bearings Catalog 


Greater load capacity and simplified 
application, resulting in over-all economy, 
are two of many features of Link-Belt 
Company’s self-aligning roller bearings 
which are described in detail in a new 
book just released by the firm. 

The book describes Series S, adjustable 
single-row self-aligning roller bearings; 
Series D, adjustable double-row bearings; 
and Series M, pre-adjusted double-row 
self-aligning bearings. It also gives engi- 
neering selection information, complete di- 
mensional specifications and recommended 
fitting practices. 

To get a copy circle No. E24 on Reader’s 
Service Card, last page this issue. 


V-Belt Drive Data 


Origin, history and development of the 
modern multiple V-belt drive is discussed 
in a new pocket size booklet released by 
Allis-Chalmers Manufacturing Company. 
The booklet covers evolution of standards 
in engineering V-belt drives, tells how to 
engineer a V-belt drive, provides tables and 
data, and describes modifications in V-belt 
drives. Final chapter answers questions re- 
lating to some of the basic principles and 
practices involved in enginering and use of 
multiple V-belt drives. 


To get a copy circle No. E25 on Reader’s 
Service Card, last page this issue. 


Diesel Report 


“Why Cat Diesels Are Best,” Caterpillar 
Tractor Company’s latest booklet, lists some 
of the features incorporated in the manu- 
facture of Cat engines. Advantages of diesel 
engines over gasoline engines and charac- 
teristics which distinguish Cat diesels from 
other types are explained. 

Turbocharging is discussed, with a sche- 
matic drawing illustrating data presented. 
Actual photos of customer installations also 
are included. 


To get a copy circle No. E26 on Reader’s 
Service Card, last page this issue. 





Rubber Products Catalog 


The 1956 edition of the PB Oilfield 
Rubber Products Catalog has been pub- 
lished by Byron Jackson Division of Borg- 
Warner Corporation. The two-color cata- 
log illustrates and describes the complete 
PB product line, product classifications in- 
cluding casing protectors; stabilizers; kelly 
sub rubbers; pipe wipers; wire line guides; 
dead-line stabilizers; mud guns; mud tank 
connectors; swivel, link, crown and travel- 
ing block bumpers; wire line, sucker rod, 
and tubing wipers; and sucker rod and 
tubing couplings with molded-on protec- 
tors. Included are more than 500 code 
names. 

A feature of the catalog is bar-graph 
clearance charts for easy selection of cor- 
rect casing protector and stabilizer sizes. 
Detailed selection and installation instruc- 
tion also is given on all products where 
such information is helpful, and complete 
parts and price information is provided 
for all products and models. 


To get a copy circle No. E27 on Reader’s 
Service Card, last page this issue. 





Oil Control Circular 


An illustrated circular describing the line 
of Alvor constant level oil controls; bottle 
oilers for plain bearing lubrication; Senti- 
nel, Royal and Pioneer glass body oil cups; 
and Alsen aluminum body oil cups has 
been released by Lunkenheimer Company. 
Circular includes detailed dimensions and 
installation instructions covering a wide 
range of applications. 


To get a copy circle No. E28 on Reader’s 
Service Card, last page this issue. 


Hose Coupling Brochure 


Anchor Coupling Company has released 
a catalog describing and illustrating the 
patented “Flanco” 4-bolt, split-flange cou- 
pling for high, medium, low and suction 
return applications, Such features as the 
O-Ring seal, ease of installation, and sav- 
ings in weight and production costs made 
possible by use of the new tilt and blowout 
proof coupling are pointed out. 


To get a copy circle No. E29 on Reader’s 
Service Card, last page this issue. 
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Free to WORLD OIL 
Subscribers 


Have you considered writing articles 
for WORLD OIL or the other technical 
press? If so, send for our valuable book- 
let, the Author’s Handbook. It aids non- 
professional writers in preparing articles 
for publication, also offers suggestions 
on making presentation reports, or 
papers for meetings. 

Check the square on the convenient 
Readers’ Service postcard opposite or 
send your request for your free copy 
today to Librarian, Gulf Publishing Com- 
pany, P. O. Box 2608, Houston 1, Texas. 
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